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Conference  Agenda 


Enclosed  is  a  copy  of  the  agenda  for  the  SLATE  Conference  to  be  held  at  Carroll 
College  on  June  23-24,  1983. 

We  are  extremely  pleased  that  the  SLATE  organization  was  able  to  arrange  for 
Andrew  Molnar  of  the  National  Science  Foundation  to  be  with  us.  Also,  Lamar 
Alexander,  Governor  of  Tennessee  will  speak  to  the  group  via  teleconference. 

Montana  participants  will  include  Governor  Schwinden,  Superintendent  Argen- 
bright, some  Senators  and  Representatives,  members  of  the  State  Board  of  Public 
Education  and  Board  of  Regents,  private  industry  people,  and  educators  from 
elementary,  secondary,  and  college  ranks,  and  State  education  staff  members. 

The  most  important  aspect  of  the  conference  will  be  that  of  defining  the  most 
critical  issues  concerning  technology  in  education  for  Montana  and  then  de- 
veloping plans  to  address  those  priorities.   As  a  preparation  for  the  confer- 
ence, please  consider  the  highest  priority  needs  for  Montana's  schools. 

Thank  you  for  your  willingness  to  participate  in  the  important  meeting.   We 
look  forward  to  a  most  profitable  and  rewarding  experience. 
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AGENDA 

Montana  SLATE  Conference 
Carroll  College 
Lower  Commons  Room 
Helena,  Montana 
June  23-24,  1983 

June  23 

8:00   —   8:45   a.m.        Opening    Session 

Welcome  —  Ed  Argenbright,  Superintendent  of  Public  Instruction 
State  of  Montana 

Opening  remarks  and  introduction  of  Montana  participants 

—  Dan  Dolan,  Office  of  Public  Instruction 
Introduction  of  SLATE  staff  and  overview  of  conference  agenda 

—  Charles  Blaschke,  Project  SLATE 

—  Demonstrations  presented  by  Alfred  Morin 
8:45  —  10:15  a.m.    First  General  Session 

"The  State  of  the  States  in  Education  Technology" 

o   First  Presentation:   "Key  Issues  and  Players" 

—  Charles  Blaschke,  Project  SLATE 
o   Second  Presentation:   "The  Challenge  Ahead" 

~  William  Wilken,  Project  SLATE 

o   Third  Presentation:   "One  State's  Initiatives" 

— Tennessee  Governor  Lamar  Alexander, 
via  teleconference. 

10:15  —  10:30  a.m.    Break 

10:30  —  12:00  noon    Second  General  Session 

"Trends  in  Technology  and  their  Implications  for  Education  Policy" 

o  Andrew  Molnar,  National  Science  Foundation 
12:00  —  1:00  p.m.    Working  Lunch 
Charge  to  Conference  Planning  Groups 

o   Charles  Blaschke,  Project  SLATE 


< 


(2) 
1:00    —   3:00   p.m.        Planning   Group   Discussions 

"Education   Technology    in    Montana:       What    Should   Be    done;    Who    Should 
Do    It:    How;    and   When?" 

o  Participants  will  be  divided  along  peer  lines  into  two 
planning  groups.  Each  group  will  be  charged  with 
identifying  issues  which  its  members  view  as  the 
highest  priorities  for  a  forward-looking  state  agenda 
on  education  technology.  During  the  course  of  their 
discussions,  each  group  will  be  able  to  hear  from  peers 
in  other  states  who  are  wrestling  with  similar  problems 
(via   prerecorded   videotapes   and   telephone   hookups). 


3:00   —  3:15  p.m.        Break 

3:15   —  4:45   p.m.        Third   General   Session 

"Education   Technology    in  Montana    .    .     ." 

o      Planning   Groups   will  come   together   to  present   and   to 
discuss    findings   on  overall    priorities. 

7:00   —   9:00   p.m.        Education  Technology  Demonstrations 

Participants  will  have  an  opportunity  to  gain  first-hand  experience 
with  a  wide  range  of  current  education  technology  including:  (1)  the 
video-disc;  (2)  voice  input  and  output  devices;  (3)  computer 
software  for  classrooms;  and  (4)  computer  software  for  school 
administrators . 

This  session  is  optional.  You  are  welcome  to  view  the  new 
technology,  get  hands  on  experience,  and  preview  new  educational 
computer    software   on   a  variety  of    computers. 


June   24 


8:00  —     8:30  a.m.        Coffee   and  Donuts 

8:30   —      10:00   a.m.      Fourth  General   Session 

"Education  Technology    in   Montana    .     .    ." 

o      Application   of    the   Consensor    System 

—  Harold  Becker,  The  Futures  Group.  During  this 
session,  Becker  will  explain  the  use  of  the 
Consensor  system,  an  electronic  voting  system  to  be 
used  in  assisting  conference  participants  to  define 
a  technology  agenda  for  Montana.  The  Consensor  will 
be  used  to  test  for  consensus  on  the  priority  issues 
identified  the  day  before  and  on  related  issues  to 
be   discussed    in   subsequent    planning    sessions. 

10:00   —    10:15   a.m.         Break 


( 


s 


(3) 
10:15   —   12:00  noon     Planning  Group  Discussions 
"Education  Technology    in   Montana    .     .     ." 


During  this  session  planning  groups  will  be  asked  to 
discuss  the  identified  priority  issues  and  come  up  with 
answers  to  the  following  questions:  (1)  Who  should  be 
responsible  for  addressing  the  state's  priorities  in 
educational  technology;  (2)  How  should  those  agencies 
or  individuals  proceed;  (3)  On  what  type  of  timelines; 
and    (4)    With  what    resources? 


12: 00    —    1:00   p.m.        Lunch 

1:00    —   4:00   p.m.        Fifth   General    Session 

"Education   Technology    in   Montana    .    .     ." 


During  this  session,  planning  groups  will  present  and 
discuss  findings  from  their  morning  sessions,  and  will 
attempt  to  reach  a  concensus  on  overall 
recommendations.  As  a  result  of  the  consensus  finding, 
issues  and  action  plans  will  be  assigned  to  the 
appropriate   agencies. 

Possible  followup  activities  might  include  a  Task  Force 
of  selected  participants  to  coordinate  efforts  of 
various  agencies  and  to  assist  in  the  completion  of 
action  plans. 


4:00   p.m.        Adjourn 
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OFFICE  OF  PUBLIC  INSTRUCTION 

STATE  CAPITOL 

HELENA,  MONTANA  59620 

(406)  449-3095 


Ed  Argenbright 
Superintendent 


July  13,  1983 


To: 

From: 


SLATE  Conferees    ^1 

Ed  Argenbright  ^"CCf 
Superintendent  of  R/iblic  Instruction 


Re: 


Dan  Dolan 

Mathematics  and^Computer  Education  Specialist 

Conference  Report 


Enclosed  is  the  report  of  the  proceedings  of  the  June  23-24,  1983  SLATE 
meeting  held  at  Carroll  College  in  Helena. 

In  the  process  of  developing  the  report  some  minor  editing  was  done  to  make 
the  final  draft  more  readable  by  persons  who  may  not  have  attended  the 
conference.  There  was  no  intention  to  change  the  meaning  or  content  of  any 
group  reaction,  and  we  certainly  hope  that  has  not  been  the  case. 

Once  again,  we  thank  you  for  your  attendance  at  the  meeting  and  your 
contribution  to  the  efforts  to  develop  some  very  positive  programs  for 
educational  technology  in  Montana. 

You  may  be  interested  to  know  that  plans  are  already  underway  to  address  some 
of  the  final  recommendations.  More  about  that  later  as  specific  programs 
develop . 
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Major  Priority  Issues  Related  to  the  Use  of  Educational  Technology  as 
Developed  by  Group  A  through   the  Group  Process   Model 

GROUP  A  consisted  of  persons  representing  the  Office  of  the  Governor,  the 
Legislature,  Board  of  Public  Education,  Office  of  Commissioner  of  Higher 
Education,  Private  Industry,  School  Administrators,  University  System 
Vice-Presidents  and  Deans,  and  the  Office  of  Public  Instruction 
Administration. 

ROUND   1 

GROUP    1 

1.  Develop  a  communication  network. 

2.  Develop  public  awareness  regarding  technology. 

3.  Develop  shared  responsibility  in  professional  upgrading  of  the  work 
force . 

4.  Clarify  the  curricular  implications  of  technological  change. 

5.  Develop  leadership. 

6.  Pursue  and  develop  a  financial  commitment. 

GROUP  2 

1.  Develop  public  awareness  of  technology. 

2.  Develop  financial  resources. 

3.  Develop  a  communications  network. 

4.  Develop  education  personnel  training. 

5.  Develop  a  statewide  leadership/coordination  team. 

6.  Identify  curricular  evaluation,  selection,  and  objectives. 

7.  Retrain  the  work  force. 

GROUP  3 

Non-prioritized. 

1.  Educators  and  other  concerned  agencies  need  to  provide  statewide 
leadership  in  "conservative  innovation."  Work  must  be  done  to 
coordinate  networks  in  order  to  remain  plugged  into  a  region  that  has 
expanded  to  the  world. 

2.  Communities  must  be  integrated  with  education  agencies  in  order  to 
learn  and  teach  creative  use  of  new  technologies. 

3.  Recognition  must  be  given  to  the  fact  that  the  current  awareness  of 
education  provides  both  opportunity  and  danger. 

4.  A  financial  commitment,  and  decisions  about  who  provides  money  for 
what  projects,  needs  to  be  made. 

Final  List  of  Priority  Issues  as  Defined  by  Group  A. 

1.  Work  for  coordinated  state  leadership. 

2.  Develop  and  plan  for: 

a.  finances 

b.  objectives 

c.  evaluation 

d.  timeliness    (expediency)    school   program. 

3.  Public  awareness  which  will  lead  to  infusion  of  technology  in  all 
areas . 

4.  Explore  regional  cooperation  to  reduce  costs,  increase  ability,  and 
give   control. 

5.  Develop  a  statewide  communication  system  satellite  to  include  all 
agencies,    and   incorporate  new    technologies. 


Major  Priority  Issues  Related  to  the  Use  of  Educational  Technology  as 
Developed  by  Group  B  Through  the  Group  Process  Model 

GROUP  B  consisted  of  Teachers  and  Principals  from  Elementary  and  Secondary 
Schools,  Librarians,  Special  Education  Specialists,  Teacher  Educators,  and 
Office  of  Public  Instruction  Instructional  Specialists. 

ROUND  1 

GROUP  1 

1.  Develop  positive  attitudes  toward  technology. 

2.  Remove  fear  and  anxiety  and  intimidation  about  technology. 

3.  Develop  hardware  and  software  from  kindergarten  through  post-graduate. 

4.  Develop  a  coordinating  agency  for  technology  in  Montana. 

5.  Develop  a  program  for  training  of  people: 

a.  Who  c.   Where 

b .  How  d .   When 
Note:   All  areas  must  be  addressed. 

6.  Develop  a  system  of  responsibility  for  software  evaluation. 

7.  Develop  a  communication  system.   Study  what  exists  now,  and  continue 
with  its  development. 

8.  Involve  people  in  all  walks  of  life. 

9.  Develop  funding:   a.   Public   b.   Private   c.   Other. 

GROUP  2 

1.  Study  acquisition  of  hardware. 

2.  Develop  interfacing  of  equipment.   Make  the  most  of  what  we  have. 

3.  Make  and  expand  a  data  base,  use  an  electronic  bulletin  board. 

4.  Development  of  training  of  teacher  trainers. 

5.  Establish  a  computer  talent  bank. 

6.  Improve  the  partnership  between  education,  public  and  private  sectors. 

7.  Improve  the  communication  efforts  of  "users."  (Montana  and  the  United 
States) . 

8.  Restructure  teacher  education  programs  to  emphasize  technology. 

GROUP  3 

1A.  MASTER  PLAN 

a.  funding 

b.  detailed  planning  of  1-6  below 

c.  partnership  of  private  and  public  sectors 

1.  Clearing  house  for  Information  (central)  at  state  level. 
Telecommunications  Network  at  state  level. 

2.  Develop  guidelines  for  applying  computers  to  the  curriculum. 

3.  Coordinate  the  roles  of  the  various  educational  institutions. 

4.  Develop  guidelines  for  preservice  and  inservice  training  of  teachers. 

5.  Develop  programs  for  retraining  and  continued  training  of  the  work 
force . 

6.  Address  psycho-social-physiological  issues. 


GROUP  B,  ROUND  1  (continued) 
GROUP  4 

1.  Provide  for  access  to  information  (state  of  the  art). 

2.  Develop  goals. 

3.  Develop  direction  aims  -  how  to  accomplish  the  goals. 

4.  Curriculum 

a.  Guidelines  on  what  to  teach/learn. 

b.  Guidelines  on  how  to  teach/learn. 

5.  Develop  teacher  education  programs. 

6.  Develop  funding  processes. 

7.  Develop  software/courseware  guidelines. 

GROUP  5 

1.  Develop  a  strong  commitment  from  a)  the  legislature  and  b)  the  school 
districts  to  technology  in  education  including  funding. 

2.  Develop  organized  teacher  training  programs  aimed  at  technology  in 
education:  levels — preservice 

— retraining  that  produces  teacher  trainers 
— etc  . 

3.  Develop  an  information  dissemination  capability  for  special  interest 
groups  e.g.  administrators/decision  makers,  special  education 
teachers,  particular  subject  matter  groups,  etc.,  (include  meetings, 
networks,  teleconferences,  data  base  systems,  etc.)— maybe  regional 
centers . 

4.  Develop  the  role  and  scope  of  activities  for  the  various  units  of  the 
Montana  education  system. 

5.  Develop  curricular  guidelines — how  to  use  technology  in  the  classroom. 

6.  Develop  a  plan  that  ensures  the  involvement  of  all  associated  agencies 
in  the  "Master  Plan." 

7.  Develop  c  lear  inghouse  ( s  )  of  information  regarding  electronic 
technology  in  a)  curricular  guidelines  and  b)  courseware 
development /evaluation. 

8.  Monitor  and  ensure  that  there  is  wise  use  of  public  and  private  sector 
resources  to  meet  the  needs  of  education  in  Montana. 

9.  Develop  a  system  that  ensures  a  successful  implementation  of  "change" 
as  it  relates  to  the  "human  animal." 

ROUND  2 

GROUP  1 

1.  Develop  guidelines  for  hardware  acquisition. 

2.  Develop  software  purchase  guidelines. 

3.  Develop  a  plan  for  educating  teacher  educators. 

4.  Develop  preservice  and  inservice  education  programs. 

5.  Establish  a  state  data  base  for: 

a.  software  evaluations 

b.  technology  information 

c.  a  talent  bank 

•  d.  dissemination  of  information. 


ROUND  2,  GROUP  1  (continued) 

6.  Establish  a  computer  steering  committee  made  up  of: 

a.  educators 

b.  leaders  in  government 

c.  industry 

d.  administration 

7.  Restructure  the  teacher  training  program. 

GROUP  2 

1.  Develop  a  Master  Plan  which  includes: 

a.  funding 

b.  detailed  planning  for  following  list 

c.  partnership  of  private  and  public  sectors. 

2.  Establish  a  clearing  house  (central)  including: 

a.  a  telecommunication  network 

b.  material  for  special  interest  groups. 

3.  Develop  suggested  state  level  guidelines  for  applying  high  technology 
to  curriculum  and  information/resource  skill  instruction. 

4.  Coordinate  the  roles  of  the  various  educational  institutions. 

5.  Develop  pre/inservice  training  of  teachers  (with  pay). 

6.  Develop  a  plan  for  retraining  the  Montana  work  force. 

7.  Address  the  psycho-social-physiological  issues. 

GROUP  3 

1.  Secure  and  develop  funding  for: 

a.  hardware 

b.  software 

c.  education 

1.  preservice 

2.  inservice 

d.  research 

2.  Develop     computer     education     training,      information    and     resource 
center(s) . 

a.  assist    local   schools 

1.  curriculum  development 

2.  staff   development 

b.  assist  small  business  and  agriculture 

c.  personal  use 

d.  business  and  industry 

e.  software  evaluation  and  dissemination. 

3.  Objectives  for  use  of  computers  in  education  in  Montana  should  be 
developed  by  the  Board  of  Public  Education. 

4.  Establish  a  statewide  Commission  on  Technology  (legislative  funded). 

5.  Develop  a  communication  system  (statewide). 

GROUP  4 

1.  Develop  a  computerized  statewide  telecommunications  network  for 
information  access  on  technology,  software,  etc. 

2.  Develop  a  coordinated  flexible  policy  regarding  CAE  (goals,  direction 
and  planning) . 

3.  Examine  and  redefine  the  nature  of  education,  curriculum,  curriculum 
instruction,  schools  and  schooling. 

4.  Encourage  and  redefine  the  funding  structure  for  education  at  all 
levels . 

5.  Encourage  the  development  of  quality  and  appropriate  software 
courseware . 


GROUP  5 

1.  Develop  a  Master  Plan  including: 

a.  Broad  participation 

b.  Time  line/action  steps 
c  Change  strategies 

2.  Develop  Scope  and  Sequence 

a.  Elementary  Education 

b.  Secondary  Education 
c  Higher  Education 

3.  Obtain  Financial  Commitments 

a.  School  Districts 

b.  Legislature 

4.  Develop  a  Clearing  House  at  the  state  level  to  include- 

a.  Information  Sharing  Qe" 

b.  Information  Retrieval 

5.  Encourage  Public/Private  Sector  Support 

a.  Financial 

b.  Expertise 

6.  Address  the  needs  for  Staff  Development  in- 

a.  Public  Schools 

i-   Retraining 
ii.  Inservice 

b.  Higher  Education 

i.   Retraining 
ii.  Inservice 

FINAL  CONSENSUS  OF  GROUP  B 
State  Technology  Committee/Commitment 

2*   Th^3!.?1^  COmmisuSi°n  0n  Technology  should  be  named  by  the  governor 
/.   ihis  commission  should  develon  »  c)-ohQ  ^i    *  y  governor, 

technology  to  include:  PUn  f°r  USGS  °f  technology  of 

a.  funding 

b.  training 

c.  evaluation 

d.  networks 

e.  curriculum 

3-  sr:i^^i2„?^rP":p,„sin8  technoiosy  must  be  d— d  ^ 

LelopeTde     in£°rmati0n     sh"ing     electronic     network     shoold     be 

5.      Curriculum  guidelines   mncr    k0   a„      i  , 

a        iroi-    ii  •    u      &UJ-uei--Lues  must   be   developed   to   satisfv  No.    3. 

d^velo^ment.^0^^   *"   S°ft— /courseware,   ev.lLtfcn.'  research,   and 

7.  Develop   a  study  of   human  needs    in  all   areas. 

8.  Develop   regional   cooperation  with  other   states. 


FINAL  LIST  OF  PRIORITIES  CONCERNING 
USE  OF  EDUCATIONAL  TECHNOLOGY  IN  MONTANA 
Developed  by  the  entire  SLATE  group 

1.  A  State  Commission  on  Educational  Technology  should  be  created,  preferably 
by  the  governor.  This  body  must  have  some  resources,  but  most  important, 
it  must  be  set  up  with  a  firm  commitment  to  act. 

2.  The  Commission  should  begin  to  develop  a  State  Plan  for  use  of  Technology 
in  Education. 

3.  Included  in  this  plan  must  be  a  program  for  training  and  retraining  of  all 
elements  of  the  population  in  Montana  in  the  various  uses  of  technology. 

4.  A  statewide  communications  network  should  be  established  to  exchange 
information  concerning  technology.  This  network  should  include  education, 
state  and  local  governments,  access  to  national  data  banks,  etc.  A  key 
element  of  the  network  should  be  the  exchange  of  people  resources. 

5.  The  State  Board  of  Public  Education,  the  Office  of  Public  Instruction  and 
the  University  System  must  begin  to  develop  curricular  guidelines  to  guide 
schools  in  proper  implementation  of  technology.  The  curricula  should 
include  the  use  of  technology  in  existing  curriculum  and  the  study  of 
technology  as  a  subject. 

6.  a.  The  Office  of  Public  Instruction  should  establish  a  mechanism  to 
disseminate  information  concerning  the  selection  and  evaluation  of 
educational  courseware.  This  information  should  be  an  integral  part  of 
the  communications  network. 

b.  The  university  system  and  other  knowledgeable  educators  should  begin 
research  and  development  programs  to  create  software  that  could  be  unique 
to  the  needs  of  Montana's  culture  and  environment. 

7.  In  all  the  programs  involving  technology,  concern  for  the  human,  social, 
and  psychological  needs  of  people  must  be  considered. 

8.  As  programs  develop,  the  cooperation  with  neighboring  states  should  be 
considered  so  that  the  use  of  time,  energy,  and  resources  is  maximized. 
We  should  not  be  reinventing  wheels  and  should  cooperate  with  other  state 
projects . 


Final  Report  of  SLATE  Conference 
June  23-24,  1983 


The  following  action  plans  were  developed  by  the  conference  members. 
Seven  groups  were  formed.  These  Groups  contained  representatives  of  the 
various  agencies  and  institutions  attending  the  conference.  Individuals  in 
each  group  selected  the  priority  issue  that  was  of  most  interest  to  them. 

ISSUE  NO.  1 

A  State  Commission  on  Educational  Technology  should  be  created, 
preferably  by  the  Governor.  This  body  must  have  some  resources,  but  most 
important,  it  must  be  set  up  with  a  firm  commitment  to  act. 

Action  Plan: 

The  report  of  the  SLATE  conference  should  be  submitted  to  the  Governor.  The 
first  priority  of  the  conference  is  to  request  that  the  Governor  appoint  a 
Montana  Commission  for  Technology  in  Education.  The  key  element  of  this 
commission  must  be  the  "commitment  to  act"  and  to  ensure  the  implementation  of 
the  other  recommendations  of  this  conference. 

The  Commission  should  include  representatives  of  the  following: 

a.  The  Governor's  Office 

b.  The  Legislature 

c.  Education — all  levels,  including  the  Office  of  Public  Instruction 

d.  Business  and  Industry 

e.  Information  technologists  (media  and  library) 

f.  Other  affected  agencies. 

ISSUE  NO.  2 

The  Commission  should  begin  to  develop  a  State  Plan  for  use  of  Technology 
in  Education. 

Action  Plan: 

The  State  Technology  Committee  should  develop  a  coherent  framework  for  the 
implementation  of  technology  in  education. 

To  reach  the  above  goal  the  following  objectives  were  set  up: 

1.  Leadership  Team:   A  State  Steering  Committee  must  be  formed. 
Time  line:  immediate. 

a.  A  leadership  hierarchy  must  also  be  developed  to  integrate  and 
coordinate  all  the  participants  in  the  leadership  team. 

b.  A  base  of  support  for  the  leadership  plan  must  also  be  developed, 

2.  Develop  a  Framework  for  Information  Sharing: 

a.  Develop  a  master  plan  for  coordinating  the  technological 
applications . 

b.  Workshops  must  be  provided  to  meet  specific  needs. 

c.  Develop  a  regional  network  of  human  resources. 

d.  Develop  a  framework  for  a  comprehensive  vehicle  for  public 
awareness  and  public  relations. 


3.  Develop  a  Coordinated  Program: 

a.  Involve  Local  Education  Agencies,  Institutions  of  Higher 
Education,  State  Education  Agencies,  Private  Sector  Groups  and 
others. 

b.  Examine  existing  programs  and  the  potential  for  improving  those 
programs  or  adding  to  them. 

c.  Examine  and  set  up  programs  for  guidelines,  standards,  and 
evaluation  of  components. 

d.  Eventually  the  whole  program  must  be  community  based.  (The 
State  level  is  just  kind  of  the  master  plan  overview.) 

4.  Develop  a  Resource  Base: 

a.  There  is  a  need  for  the  steering  committee  members  to  commit  the 
time  that  is  needed  for  the  work  of  the  committee. 

b.  There  must  be  a  policy  to  strengthen  the  steering  committee  that 
comes  up  from  the  grass  roots  or  goes  out  to  the  grass  roots. 

c.  Financial  support  must  be  set  up  for  the  steering  committee  so 
that  it  can  do  its  work. 

d.  Over  the  long  range,  private,  state,  foundation,  and  other 
resources  must  be  made  available. 

5.  Develop   a  Process  To  Help  Local  Communities  Plan: 

a.   A  community  action  group  should  be  formed  at  each  local  level. 

1.  Identify  needs. 

2.  Develop  goals. 

6.  Develop  a  Research  Development  Evaluation  Capacity 

a.  Must  be  done  both  at  the  state  and  local  levels,  and  possibly  at 
a  regional  level  if  desired. 

7.  Develop  a  Rational  Time  Line  for  the  above: 

a.  The  steering  committee  must  be  set  up  and  act  now. 

b.  Recommendations  from  the  steering  committee  must  be  made  soon, 
within  the  next  few  months. 

c.  The  product,  or  the  Master  Plan,  which  might  be  taken  to  the  '85 
Legislature  must  be  formulated. 

ISSUE  NO.  3 

Included  in  this  plan  must  be  a  program  for  training  and  retraining  of 
all  elements  of  the  population  in  Montana  in  the  various  uses  of  technology. 

Action  Plan: 

Statement:   The  Computer  Revolution  is  so  good  that  it  cannot  be  destroyed. 
It  will  happen. 

1.   Who:   Teacher  Educators 

How:   Identify  the  teacher  educators  from  the  Colleges  and  other 
institutions.   The  entire  Schools  of  Education  should  also  be 
involved.   Several  things  should  be  done  with  these  components, 
a.   Provide  release  time  for  them  to: 

1.  Take  a  microcomputer  and  become  familiar  with  it. 

2.  Open  computer  science  courses  at  the  university  to 
professors  at  no  charge. 

3.  Offer  special  courses  for  them  to  attend. 


3.  Offer  a  general  computer  literacy  course  for  people 
who  are  involved  with  hardware  or  software. 


4.  During  a  summer  quarter  (or  some  other  time)  group 
people  by  subject  matter  and  bring  in  consultants  to 
show  the  use  of  technology  applications  to  particular 
areas . 

5.  Identify  a  key  person  in  each  institution  for  a  parti- 
cular subject  matter  so  that  communication  and 
cooperation  may  be  accomplished. 

b.  Institutions  may  be  possibly  grouped  together  to  perform 
many  of  these  actions. 

When:   As  soon  as  possible 

2.  Who:   Preservice  Teachers 

How:      Some  possible  methods   or    ideas    to  do   this  would   include: 

a.  Require  one  or  two  general  computer  science  courses  (not 
necessarily    language    course   but    awareness   courses). 

b.  Integrate  computer  technology  and  techniques  involving 
computers  into  methods  courses  for  these  teachers;  in- 
clude human  needs  concerns.  Student  teachers  tend  to 
teach  as  they  learned.  If  training  is  given  on  how  to 
use  the  computer  in  the  classroom,  then  the  graduating 
teachers   will  use    the   computer   in  the  classroom. 

c.  Add  a  computer  lab  to  appropriate  content  courses  to 
show    applications   for   a  particular  field. 

d.  Teach  appropriate  languages  where  needed.  The  LOGO 
language  is  definitely  needed  in  the  elementary  school 
and  is  not  usually  taught  as  a  computer  science 
language. 

3.  Who:      Inservice   Teachers 

How:   Use  of  the  Portal  Leader  Model 

a.  Identify  leaders  in  the  state,  in  elementary,  secondary 
education  areas  in  the  state.  Bring  them  together  for  a 
period  of  time  (possibly  a  complete  summer)  and  train 
them.  The  leaders  should  then  go  back  into  the  field 
and  retrain  the  people  in  their  geographic  areas.  This 
will  involve  release  time,  substitute  pay,  financial 
assistance.  Commitments  must  be  obtained  from  local 
school  districts  to  accomplish  these  programs. 

b.  These  leaders  could  also  aid  in  training  parents  and 
other  local  community  leaders. 

c.   Leaders  could  be  grouped  by  grade  level  or  subject 
matter  for  training.   Training  could  be  statewide  or 
regional, 
d.   Teachers  should  be  allowed  to  take  home  microcomputers 
over  the  summer  to  gain  more  experience. 


4.      Who:      Home   Users 

How:      Possible  Methods: 

a.  Provide  PTA  presentations.  Have  the  children  show  their 
parents  how  to  use  computers.  Send  home  handouts  on 
computer    literacy. 

b.  Provide  expanded  community  education  programs  using  the 
computer  facilities  in  local  schools.  These  might  be 
taught  by  local  teachers  or  in  conjunction  with  business 
persons  using   computers. 

c.  Produce  video  tapes,  and  possible  TV  programs  for 
showing  on   the  nightly  news. 

d.  Set  up   booths   at   shopping   centers,    etc.,   for  awareness. 

e.  Set  up  a  computer  literacy  course,  using  a  microcomputer 
and  a  video  tape.  Install  this  center  in  local 
community  centers,  such  as  libraries,  throughout  the 
state.  Any  local  townsperson  could  take  a  short 
computer    literacy   course. 

ISSUE  NO.    4 

A  statewide  communications  network  should  be  established  to  exchange 
information  concerning  technology.  This  network  should  include  education, 
state  and  local  governments,  access  to  national  data  banks,  etc.  A  key 
element   of   the   network   should   be   the   exchange  of   people   resources. 

Action  Plan: 

This  group  discussed  the  activities  involved  in  communicating  today,  during 
the  last  few  years,  that  and  which  will  go  on  in  the  years  to  come. 

Suggestions : 

1.  There  should  be  increased  visibility  and  attention  given  by  the 
Office  of  Public  Instruction  and  State  Libraries  on  current 
activities  regarding  existing  data  bases  and  resource  bases  that 
are  already  being  developed  and  are  available. 

2.  Funding  for  such  a  project  is  another  issue.  Existing  funds 
should  be  used  as  can  be.  A  subscription  basis  should  be  set  up 
that  will  give  future  funds  if  the  product  is  good  and  is  worth 
sharing  with  other  people.  The  Legislature  would  probably  have 
to  be  involved  in  getting  some  funds  for  certain  activities  that 
we  don't  have  in  place  right  now. 

3.  Outcomes  of  such  communicating  might  be: 

a.  Information  on  hardware  evaluation,  an  index  of  who  has 
what  kind  of  hardware  and  their  use  of  it,  their 
problems  and  successes. 

b.  Information  on  software  evaluation  in  the  same  form  as 
that  of  hardware.  A  number  of  places  are  already  doing 
the  software  evaluation  that  can  be  tapped. 

c.  Sharing  from  one  sector  to  another  using  existing 
electronic  mail  services.  Systems  must  be  coordinated 
so  that  all  can  take  part  in  the  service. 

d.  Bulletin  Boards,  access  of  information  in  state, 
regional  and  national. 

e.  Talent  banks;  how  to  access  and  continue  to  follow  up 
on  existing  resources  and  to  locate  needed  resources  as 
they  come  up. 
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ISSUE  NO.  5 

The  State  Board  of  Public  Education,  the  Office  of  Public  Instruction  and 
the  University  System  must  begin  to  develop  curricular  guidelines  to  guide 
schools  in  proper  implementation  of  technology.  The  curricula  should  include 
the  use  of  technology  in  existing  curriculum  and  the  study  of  technology  as  a 
subject . 

Action  Plan: 

The  Curriculum  Committee  developed  a  2  x  2  x  2  cube.  Each  dimension  of  the 
cube  represents  one  aspect  of  curriculum  concern  and  is  divided  into  two  units 
each. 

1.  Time  dimension 

Unit  1.   Establish  immediate  needs  including  goals. 
Unit  2.   List  future  needs  including  goals. 

2.  Uses 

Unit  1.   Use  the  technology  as  a  tool  in  education. 
Unit  2.   Teach  about  the  technology. 

3.  Clientele 

Unit  1.   Address  the  needs  of  those  in  formal  schooling. 
Unit  2.   Develop  curriculum  for  the  public  in  general. 

Hence,  there  are  eight  cells.   None  of  them  can  be  ignored. 

Therefore,  we  wish  to  charge  the  Board  of  Education  (this  is  considered  to  be 
the  interface  between  the  Board  of  Public  Education  and  the  Board  of 
Regents)  to  establish  a  commission  representing  relevant  special  interest 
groups,  public/private  education  and  business/industry  to  develop  guidelines 
for  curriculum,  general  and  specific,  in  meshing  new  technology,  especially 
computers,  into  the  total  educational  program. 

ISSUE  NO.  6 

a.  The  Office  of  Public  Instruction  should  establish  a  mechanism  to 
disseminate  information  concerning  the  selection  and  evaluation  of  education 
courseware.  This  information  should  be  an  integral  part  of  the  communication 
network. 

b.  The  university  system  and  other  knowledgeable  educators  should  begin 
research  and  development  programs  to  create  software  that  could  be  unique  to 
the  needs  of  Montana's  culture  and  environment. 

Action  Plan: 

Suggestions : 

1.  The  Office  of  Public  Instruction  should  be  the  gathering  agency 
as  well  as  the  agency  to  see  that  reviewing  is  done.  It  should 
also  be  the  agency  to  see  that  the  results  of  the  reviewing  are 
disseminated  to  all  interested  parties  in  the  state. 

a.   Reviewing  should  be  done  on  a  "quality"  basis  rather 
than  on  the  basis  of  an  "approved"  kind  of  list. 

2.  Use  the  statewide  network  which  is  to  be  developed  to 
disseminate  information  about  programs,  software  etc. 


11 


3.  The  Office  of  Public  Instruction  should  be  considered  as  a 
source  of  information  regarding  compatibility  in  terms  of  the 
statewide  network  and  the  kinds  of  equipment  that  might  be  best 
used,  rather  than  suggesting  any  specific  quality  or  kind  that 
should  be  purchased. 

4.  In  terms  of  research,  the  two  existing  research  units  in  Schools 
of  Education  at  MSU  and  UofM  would  be  charged  with  some  kind  of 
coordinated  research  task  in  a  joint  effort.  They  should  also 
work  with  WMC  at  Dillon  which  has  some  emphasis  in  terms  of 
dissemination  for  rural  schools. 

a.  Many  questions  would  involve  the  joining  of  small  one, 
two,  or  three  schools  into  the  statewide  network. 

b.  There  should  also  be  much  time  and  money  be  put  into 
research  for  using  public  broadcasting  and  the  new 
radio-television  center  in  Missoula  as  well  as  the 
existing  radio-television  center  at  Bozeman.  Questions 
should  be  answered  on  how  these  centers  can  be  used  to 
create  a  greater  impact  of  technology  in  Montana. 

c.  The  State  Committee  should  go  to  the  proper  agencies  in 
terms  of  research  for  agriculture,  agri-business,  the 
agri-network  that  already  exists,  and  the  Department  of 
Commerce  for  businesses.  Study  should  be  done  on  the 
kinds  of  research  that  these  groups  need  to  have  done 
and  where  it  can  be  accomplished.  Libraries  and 
Chambers  of  Commerce  and  others  should  be  consulted  as 
to  the  kinds  of  research  that  they  need  to  have  done. 
Agencies  with  expertise  in  certain  specific  areas 
should  be  brought  into  the  research  effort. 

ISSUE  NO.  7 

In  all  the  programs  involving  technology,  concern  for  the  human,  social, 
and  psychological  needs  of  people  must  be  considered. 

Action  Plan: 

The  following  list  of  human  needs  are  involved  in  the  developing 
technology. 

1.  Impact  of  change  on  the  individual. 

2.  Social  organization — their  interaction. 

3.  Psychological  impact  of  the  mass  of  information  is  overwhelming. 

4.  Burn  out/emotional  stress  must  be  considered. 

5.  Physiological  effects. 

6.  Coping,  alcoholism,  drugs,  spouse  abuse. 

7.  Resistance  to  change. 

8.  A  new  breed  of  thinkers  will  be  developed;  consider  their  in- 
fluence on  the  socio-economic  structure  and  organizations  as  the 
transition  from  the  industrial  age  to  the  information  age 
evolves . 

9.  Values — working  on  the  change  and  how  that  affects  people. 

10.  Expanding  basics  to  include  the  content  relative  to  new 
technologies . 

11.  The  broad  spectrum  of  the  new  technology  should  be  considered. 
Rapid  change  will  affect  interrelationships. 

12.  Mind  set  orientation. 
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Who:  The  providing  industry  needs  to  be  sensitive  to  the 
physiological  limitations  and  effects  that  their  products  have 
on  the  consumer.  Trainers  of  trainers,  as  well  as  trainers 
themselves  must  recognize  the  merit  of  social  interaction  and 
the  accompaning  dehumanizing  impact  of  educational  technology 
which  is  a  byproduct  of  the  information  era.  Trainees  need  to 
be  capable  of  recognizing  the  effects  of  technology  on 
themselves  and  likewise,  be  able  to  adjust  or  to  cope  with  its 
influence. 

Why:  We  need  to  make  plans  to  be  able  to  adjust  to  the  change 
brought  about  by  the  impact  of  the  information  age  both  as  it 
relates  to  the  individual  and  his/her  relationships  in  or  with 
society. 

How:   1.   Through  the  preservice  and  inservice  modes  in  schools  and 
colleges . 

2.  Through  other  social  agencies  such  as  welfare  or 
corrections . 

3.  Military,  family  planning,  health  care  institutions. 

By  recognizing  effective  change  strategies  and  implementing  some  of 
these.   Rigidity  of  value  structures  must  be  recognized  and  studied  for 
the  effects  on  people  as  they  try  to  cope  and  change  and  effect 
changes  in  others. 

When:   1.   Short  term  in  terms  of  months  or  a  few  years 

2.   Long  term,  in  terms  of  a  few  more  years  or  years  and 
years . 

Where:  1.  In  the  work  place. 

2.  In  the  education  setting. 

3.  In  the  home  setting. 

4.  In  the  leisure/recreation  setting. 

>SUE  NO.  8 

As  programs  develop,  the  cooperation  with  neighboring  states  should  be 
msidered  so  that  time,  energy,  and  resources  are  maximized.  We  should  not 
;  reinventing  wheels  and  should  cooperate  with  other  state  projects. 
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The  Information  Age 

We  have  moved  into  an  Information  Age  which  has  caused  a  major  social, 
economic,  and  structural  change  in  our  society..  We  are  deindustrializing 
our  society  and  economy  and  are  building  a  new  foundation  around  computers, 
communications,  and  information.  This  is  creating  a  national  need  for  a 
very  large  work  force  who  are  familiar  with  science  and  computer-based 
skills,  but  our  educational  institutions  are  not  keeping  pace  with  these 
developments  and  are  unlikely  to  prepare  our  children  for  the  world  in 
which  they  are  going  to  live.  The  social  and  economic  consequences  may  be 
that  we  are  producing  a  whole  generation  of  computer  illiterates  who  are 
doomed  to  be  an  underclass  who  are  permanently  unemployed  because  they 
cannot  effectively  function  in  a  computer-based  society.  What  educational 
policy  there  is  tends  to  be  oriented  towards  counting  computers,  rather 
than  making  computers  count.  Merely  adding  computers  to  the  classroom 
without  restructuring  our  educational  system,  revolutioning  our  curriculum, 
and  retraining  a  whole  generation  of  teachers,  is  more  likely  to  create 
computer  anxiety  than  computer  literacy  and  productive  thinking  and 
problem- solving. 


*"  The  views  are  those  of  the  author  and  do  not  necessarily  represent  the 
views  of  the  National  Science  Foundation. 

Keynote  address  presented  at  the  Alaska  Computer  Literacy  Statewide  Planning 
Conference,  Anchorage  Sheraton  Hotel,  December  13,  1982. 
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Over  the  past  three  decades,  we  have  experienced  an  enormous 
information  explosion.  The  world  body  of  scientific  and  technical 
information  has  doubled  during  the  last  twelve  years.  Two  million 
scientific  writings  are  published  each  year.  With  this  information 
explosion,  we  are  now  experiencing  an  ignorance  explosion.  We  now  know 
less  of  what  is  known  and  it  has  become  more  and  more  difficult  to  find 
information.  Nobel  Laureate,  Herbert  Simon,  says  that  the  meaning  of  the 
words  "to  know"  has  changed.  It  used  to  mean  "having  in  one's  head,"  now 
it  means  "being  able  to  have  access  to  it,"  "to  find  it,"  or  "to  locate 
it."  The  discovery  of  information  does  us  very  little  good  until  we  get  it 
into  the  hands  of  educators  and  into  the  hands  of  ultimate  users,  students. 
We  need  new  intellectual  tools  to  help  us  amplify  our  memories  and  to  solve 
the  increasingly  more  complex  problems  that  we  encounter  in  today's 
information  society.  This  is  the  challenge  that  education  faces  today.  It 
is  the  new  imperative  in  education — to  know  how  to  access  and  use 
information.  It  also  can  be  argued  that  computers  have  broadened  and  in 
many  cases  changed  the  very  nature  of  our  educational  needs.  This  has  led 
educators  to  raise  questions  about  many  of  the  basic  assumptions  underlying 
modern  education.  Many  now  feel  that  individuals  who  are  not  computer 
literate  and  who  do  not  understand  how  systems  work,  may  be  unable  to  take 
advantage  of  these  information  systems  and  may  become  a  new  "intellec- 
tually, socially  and  economically  disadvantaged"  group. 

Computer  discoveries  are  occurring  at  a  very  fantastic  rate,  and  many 
of  these  are  being  converted  into  applications  within  our  society. 
Computers  can  be  found  on  the  farm,  in  industry,  in  business,  in  the 
government,  and  in  the  home.  Everywhere  but  in  education.  The  use  of 
computers  in  education  is  small.  Yet,  those  who  do  not  know  the  concepts 


-  3  - 

of  computing,  how  to  access  data  bases,  how  to  use  computers, 
unfortunately,  cannot  be  full  participants  in  this  information-based 
society. 

Effect  On  Economy 

More  and  more,  industrialized  nations  are  increasing*their* standards- 
of-living  by  producing  high  technology  products  such  as  semi-conductors, 
fiber  optics,  biotechnology,  and  robotics  rather  than  by  producing  the 
older  industrial  products.  Some  say  that  the  United  States  is  not  adapting 
as  fast  as  other  nations.  They  point  out  that  our  Gross  National  Product 
(GNP)  is  eighth  among  the  industrialized  nations,  and  we  are  now  14th  with 
regard  to  life  expectancy.  Our  unemployment  is  higher  than  many 
industrialized  nations.  The  very  knowledge,  the  very  information  we  are 
creating  through  scientific  discoveries  is  not  consumed  or  used  in  a 
productive  way.  The  need  for  an  intelligent,  computer-literate  population 
to  take  advantage  of  these  developments  is  important  if  we  are  to  improve 
our  social,  economic,  and  political  well-being. 

Other  nations,  Japan  especially,  but  also  France,  Germany,  Great 
Britain,  have  realized  that  a  high  tech  information  society  is  far  more 
productive  with  regard  to  Gross  National  Product  than  that  of  an  industrial 
society.  Other  nations  have  come  to  recognize,  much  more  readily  than  we 
that  human  capital  is  more  important  than  physical  capital;  that  people  are 
their  most  important  resource;  and  that  investment  in  people  through 
education  is  a  critical  component  of  an  information  economy. 

Research  shows  that  since  WWII  the  greatest  contribution  to  our  GNP  is 
the  accumulation  of  knowledge.  It  has  contributed  about  40%  to  the  growth 
of  our  economy.  Another  study  shows  that  half  of  our  work  force  is 
employed  in  information  technology  systems  and  half  of  our  GNP  is  derived 
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from  these  types  of  activities.  In  summary,  our  economy,  our  national 
well-being,  developments  in  science,  developments  in  education,  are  all 
interrelated.  Science-derived  technological  innovations  have  significantly 
increased  our  GNP,  and  created  new  industries  and  new  jobs;  computer 
technology  has  increased  our  productivity;  this,  in  turn,  has  created  a 
demand  for  new  skills  and  a  different  type  of  work  force.  In  the  past,  we 
could  always  assume  that  if  an  educational  innovation  was  important,  our 
schools  would  adopt  it  eventually.  The  problem  now  is  that  we  are  in  a 
world  competition,  and  that  other  nations  are  already  systematically 
introducing  these  new  information  technologies  into  their  schools.  Other 
nations  now  have  national  plans  to  move  into  the  information  age.  Most, 
working  through  centralized  educational  systems,  are  introducing  computers 
at  all  levels  of  education. 

Competition  is  also  beginning  within  the  U.S.  as  well — at  the  state 
and  local  levels.  Many  states  are  trying  to  attract  high  tech  industries 
in  order  to  increase  revenues.  What  they  are  finding  is  that  when  they 
attract  these  industries,  their  educational  systems  are  unable  to  produce 
the  number  of  talented  people  needed  to  run  them.  A  recent  study  shows 
that  high  technology  industries  now  consider  the  availability  of 
technicians  and  professionals  as  the  number  one  criterion  for  relocation 
and  expansion.  It  is  important  to  high  technology  industries  that  the 
state's  educational  systems  can  produce  qualified  technicians  before  an 
industry  will  move  there.  Professionals  can  be  lured  by  higher  salaries, 
but  technicians  tend  to  be  resident  to  a  particular  area.  The  beauty  of 
high  tech  industry  is  that  you  do  not  have  to  be  on  rivers  and  harbors, 
you  do  not  have  to  be  in  an  industrial  area,  you  do  not  need  raw  resources. 
The  things  that  you  do  need  are  good  educational  institutions  and 
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well-educated  people.  Clearly,  there  is  an  opportunity  here,  especially 
for  Alaska. 

Computers  in  Schools 

Recent  computer  growth  in  schools  has  been  quite  dramatic. 
Nationally,  we  have  increased  from  52,000  to  120,000  computers  and 
terminals  in  a  year  and  one-half.  The  National  Center  for  Educational 
Statistics  found  that  the  number  of  microcomputers  in  the  schools  has 
almost  tripled  in  the  last  18  months.  Currently  the  most  frequently  taught 
computer  course  in  the  high  schools  is  Computer  Literacy.  Nationally, 
schools  ranked  courseware  needs  as  their  greatest  problem  followed  by  the 
need  for  more  computers,  qualified  teachers,  start-up  assistance,  staff, 
and  community  support. 

The  National  Assessment  for  Educational  Progress  finds  that  62%  of  the 
13-year-olds  in  this  country  have  used  a  computer;  however,  only  23%  of 
them  have  used  it  in  the  school.  Of  the  17-year-olds,  66%  have  used  a 
computer;  while  only  33%  have  used  it  in  the  school.  However,  one  sobering 
fact  is  that  in  our  schools,  only  5%  of  the  students  who  used  a  computer 
have  studied  computing  for  more  than  a  year.  Clearly,  we  have  a  long  way 
to  go  when  it  comes  to  using  computers  in  schools. 

Teacher  training  is  a  very  serious  problem.  University  computer 
science  departments  have  not  been  responsive  to  the  needs  of  teachers. 
Universities  do  not  have  enough  equipment,  systems  or  faculty.  Most  of  our 
colleges  and  universities  do  not  offer  computing  courses  for  master's  or 
Ph.D.  candidates  in  education.  But  while  universities  are  slow  to  change, 
many  school  districts  are  introducing  their  own  computer  literacy  programs 
and  many  in-service  programs  are  beginning.  But  this  also  presents  a 
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problem:  As  soon  as  we  train  teachers  in  the  use  of  computers,  they  leave 
for  better  jobs  in  business  and  industry.  This  also  is  happening  in  the 
univerities.  The  best  professors  and  the  best  students  are  leaving  for 
business  and  industry.  Faculties  in  computer  science  departments  and 
engineering  departments  have  been  advertising  jobs  that  they  cannot  fill, 
some  for  as  long  as  three  or  four  years. 

What  Research  Says 

With  regard  to  its  uses  in  the  school,  we  can  think  of  the  computer  as 
a  medium,  a  tool,  and  an  object  to  study.  A  researcher,  Or.  James  Kulik  at 
the  University  of  Michigan,  looked  at  computer-based  instruction  in  higher 
education  and  found  that  it  does  improve  performance  by  about  ten  percent- 
age points  in  all  fields,  for  all  types  of  students.  Also,  students 
develop  a  more  positive  attitude  toward  the  subject  matter  and  towards  the 
computer.  Most  importantly,  computer  activities  cut  down  time-on-task  by 
about  one- third.  The  effects  are  even  greater  in  secondary  schools.  Other 
studies,  including  one  longitudinal  study,  found  that  there  were  signifi- 
cant improvements,  particularly  in  mathematics. 

There  are  many  people  who  say  we  do  not  need  computer-assisted 
instruction;  they  say  it  is  unimportant.  One  fact  should  be  noted.  A 
recent  study  found  that  the  course  with  the  highest  enrollment  in 
mathematics  in  colleges  and  universities  is  remedial  mathematics.  Since 
most  courses  in  science,  such  as  physics,  chemistry,  and  engineering, 
assume  that  the  student  knows  calculus,  the  effect  of  this  is  that  our 
university  students  get  behind,  even  in  their  own  disciplines.  Some  say 
that  computer-assisted  instruction  is  drab.  But  in  reality  given  this  type 
of  finding  we  cannot  afford  not  to  incorporate  computer-assisted 
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instruction  into  our  programs.  We  cannot  afford  to  have  students  graduate 
who  do  not  understand  the  elementary  concepts  upon  which  their  discipline 
is  based.  There  is  a  role  for  computer-assisted  instruction. 

The  computer  as  a  tool  has  become  extremely  important,  especially  in 
the  sciences.  Our  educational  systems  have  traditionally  underestimated 
the  learning  abilities  and  creativity  of  children.  Yery  young  children  can 
do  extremely  creative  things.  Even  in  the  earliest  grades  they  are  capable 
of  doing  advanced  mathematics.  Elementary  school  children  can  do  algebra, 
geometry,  statistics — provided  the  computer  is  used  as  a  tool  to  assist 
them.  The  computer  offers  students  new  degrees  of  freedom,  more 
intellectual  power  and  permits  them  to  attack  more  and  more  complex 
problems. 

Finally,  the  computer  as  an  object  of  study  is  very  important. 
Clearly,  in  order  to  function  in  society,  an  individual  will  have  to  be 
able  to  grasp  and  understand  the  use  of  computers.  The  blue  collar  worker 
can  be  used  as  an  example:  In  the  near  future,  a  drill  press  and  operator 
on  the  assembly  line  will  find  programming  of  the  control  system  (i.e.,  a 
computer-controlled  robotic  device)  a  more  important  skill  than  knowing  how 
to  actually  operate  the  drill  press.  In  order  to  meet  these  future  needs, 
the  most  appropriate  placement  of  computing  education  programs  is  not  in 
universities  but  in  the  elementary/ secondary  schools.  Indeed,  today  some 
of  the  best  programs  in  computing  are  not  in  colleges,  but  in  high  schools. 
In  some  areas,  business  recruiters  literally  sit  at  the  high  school 
graduation  tables  and  hire  technicians.  Since  in  terms  of  earnings,  it  is 
no  longer  profitable  to  go  to  college,  a  college  education  in  the  near 
future  may  no  longer  be  the  measure  of  success  that  it  has  been  in  the 
past.  In  business  and  industry,  we  are  beginning  to  see  a  whole  new  class 
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of  worker,  a  knowledge  worker,  who  must  be  able  to  operate  independently, 
who  must  be  able  to  do  problem  solving,  who  must  know  how  to  use  and  apply 
information.  It  is  to  this  new  group  that  many  high  school  students  who 
are  graduating  are  going  to  belong.  The  knowledge  worker  has  needs  that 
are  not  met  by  the  curricula  offered  in  traditional  vocational  and  academic 
programs.  In  the  long  run  these  new  curricula  needs,  the  "knowledge 
curriculum,"  may  be  the  dominant  one  in  our  schools. 

Once  teachers  are  provided  with  computers,  will  they  be  able  to  afford 
to  purchase  additional  software  programs?  If  teachers  are  to  use  computers 
they  must  be  provided  discretionary  funds  to  purchase  peripheral  equipment, 
software,  and  courseware  as  needed.  Audio-visual  and  book  budgets  for  many 
schools  are  sparse. 

We  are  now  at  a  place  where  computers  can  revolutionize  education. 
However,  we  also  have  a  discontinuity.  That  is,  we  cannot  continue  to  add 
computers,  just  for  the  sake  of  adding  computers.  We  must  restructure  our 
schools,  our  curriculum,  and  our  teacher  training  if  we  are  to  meet  the 
challenge  of  the  information  society.  And  it  is  going  to  be  very  difficult 
for  us  to  let  go  of  what  we  have  been  doing.  Education  is  at  the  stage  of 
knowing  what  to  do,  but  being  afraid  to  do  it.  In  order  to  accomplish  this 
transformation  we  will  have  to  reevaluate  our  educational  institutions  and 
the  mechanisms  we  use  to  finance  them. 

What  Next?  Twenty  Ideas  to  Consider  until  the  Computer  Revolution  Comes 
I  would  like  to  present  several  examples  which  I  hope  will  stimulate 

your  thinking  about  computers  in  education. 

1)  Louis  Machado  of  Venezuela  is  the  Minister  for  the  Development  of 

Intelligence,  nationwide  intelligence.  He  is  the  only  such  Minister  in  the 
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world.  Machado  believes  that  the  intelligence  capabilities  of  normal 
humans  are  incompletely  developed  and  that  a  sensible  course  would  be  to 
help  all  people  to  fulfill  their  potential.  "If  you  look  at  developed 
nations,"  he  says  "and  ask  why  are  they  so  prosperous,  you  find  that  it  is 
due  to  the  educational  process."  Machado  argues  that  by  stimulating  the 
brain  by  doing  creative  things  at  the  very  early  ages,  and  by  continuing 
them  at  a  very  high  level,  the  intellectual  level  of  an  entire  nation  can 
be  improved.  He  says  it  is  a  fundamental  right  of  the  human  to  develop 
that  capacity.  Therefore,  in  Venezuela  students  are  exposed  to  critical 
thinking,  brainstorming  and  creativity  at  every  level  of  education  —in  the 
home,  in  the  classroom,  and  on  television.  Reports  suggest  this  plan  is 
having  a  national  impact.  The  intent  is  to  institutionalize  this  creative 
intelligence  so  that  students  can  effectively  participate  in  a  democracy  on 
an  even  level.  In  order  to  do  this,  I  might  add,  if  you  wish  to  create  a 
computer  literate  nation  you  must  create  a  computer  culture  and  develop  a 
critical  mass  of  participants.  This  is  true  at  the  national  level  or  at 
the  state  and  local  level.  Therefore,  if  you  wish  to  set  computer  literacy 
as  you  goal,  you  should  involve  anyone  and  everyone  who  is  interested  in 
computing  and  try  to  organize  a  computer  culture. 

2)  The  Communications  Workers  of  America  have  monitored  new  tech- 
nological changes  by  bringing  in  experts  and  futurists  to  look  ahead  and 
asked  them  to  write  scenarios  of  what  is  going  to  happen  in  the  next  ten 
years  within  their  industry.  Following  the  idea  of  anticipatory  decision 
making,  they  next  went  to  union  members  and  said  that  the  communications 
industry  is  going  to  be  completely  digital  in  a  number  of  years,  and  you 
may  evenetually  be  out  of  a  job.  What  are  you  going  to  do?"  It  is  obvious 
that  retraining  is  going  to  be  necessary.  On  the  basis  of  these  scenarios, 
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union  members  expressed  their  desires.  The  union  now  knows  how  to  assist 
its  members  in  reaching  goals  they  want  to  achieve.  So,  we  now  have  an 
important  social  tool — the  anticipatory  decision-making  process.  In  an  era 
where  technologies,  industries  and  careers  have  become  obsolete  overnight, 
institutions,  such  as  unions,  are  best  advised  to  consider  the  next 
innovation  and  help  prepare  its  members  for  it.  School  boards  and 
teachers'  unions  might  well  consider  this  model.  Where  will  you  be  in  ten 
years  and  how  can  you  best  train  yourself  to  reach  that  goal? 

3)  Leadership  is  one  of  the  most  important  problems  we  face  in 
education.  Most  of  the  computer  revolution  in  the  U.S.  has  been  a  grass 
roots  revolution.  There  are  no  leaders,  there  are  a  few  gurus,  a  few 
futurists,  but  there  are  no  real  leaders.  The  real  leaders,  if  there  are 
any,  are  the  students  and  parents  who  use  computers  at  home  and  the  few 
innovative  teachers  who  are  already  using  computers.  This  is  not  true  in 
other  countries.  Two  past  presidents  of  France,  one  Gaullist,  one 
Socialist,  have  supported  the  use  of  computers  in  society  and  have  ordered 
nationwide  adoption  for  the  schools.  Two  prime  ministers  of  Britain  from 
different  parties  have  initiated  and  supported  the  only  centralized 
activity  in  their  decentralized  school  system — computing.  How  do  you 
involve  leaders  of  a  country  to  recognize  that  there  is  something  important 
going  on  here?  Leadership  begins  at  the  local  level  and,  more  importantly, 
in  the  classroom.  Teachers  can  lead  by  doing.  If  teachers  lead,  the 
community  will  follow. 

4)  The  Children's  Museum  of  Washington  set  up  a  session  for 
Congress— a  special  hands-on  activity.  Forty  congressmen  and  senators 
showed  up.  They  were  very  impressed  with  the  power  of  the  computer.  But 
these  legislators,  who  must  act  on  very  complicated  issues  regarding 
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technology,  were  not  well  informed  about  computing.  Most  had  never  used  a 
computer,  but  were  anxious  to  learn.  Schools  can  involve  community 
decision  makers  to  participate  in  the  classroom.  This  will  lead  to  a 
better  understanding  of  the  problems  and  opportunities. 

5)  In  Massachusetts,  business  councils  have  gotten  together  with  the 
schools.  When  teachers  were  laid  off,  business  retrained  the  teachers  to 
be  programmers.  They  found  that  they  could  do  this  very  quickly.  The 
teachers  found  they  could  double  their  income.  In  schools  that  are 
reducing  staffs,  transition  programs  originated  by  school  boards  could 
productively  reemploy  teachers.  Communities  will  be  able  to  attract  high 
quality  people  necessary  for  high  tech  education  if  they  have  transition 
plans  to  assist  teacher  to  meet  changing  conditions. 

6)  The  National  Science  Foundation  supports  a  project,  Computertown 
U.S.A.,  which  involves  the  whole  community.  The  purpose  is  to  go  into  the 
community  and  organize  adults  and  children  to  work  together  on  computing. 
There  is  a  Computertown  U.S.A.  Manual.  It  tells  you  how  to  get  started, 
how  to  raise  funds,  what  to  do,  how  to  do  it.  You  can  write  away  and  get  a 
Computertown  U.S.A.  Manual  and  organize  your  own  community  action  project. 
There  are  a  number  of  marvelous  success  stories  all  around  the  country. 
The  British  have  also  implemented  this  plan  and  have  set  up  six 
Computertowns.  One  need  not  work  through  the  schools  in  order  to  introduce 
computer  literacy  into  your  community  and  an  informed  community  can  hasten 
school  adoption. 

7)  Other  NSF  projects  have  involved  gifted  children.  It  is  very 
interesting  that  a  number  of  fifth  and  sixth  grade  children  score  as  high 
as  650  on  SAT  (Scholastic  Aptitude  Test)  math  tests  and  some  even  as  high 
as  750  out  of  a  possible  800.  Early  identification  of  these  children  is 
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extremely  important  because  resources  from  all  segments  of  the  community 
tend  to  flow  to  them  once  their  potential  has  been  identified.  Many  of 
these  children  have  entered  into  accelerated  and  advanced  computer  training 
courses  taught  at  facilities  operated  by  business,  industry  and  universi- 
ties. These  courses  are  usually  taught  on  weekends  at  universities,  in 
laboratories,  or  in  business  offices.  There  is  a  program  at  Johns.  Hopkins 
where  young  bright  children  can  take  accelerated  courses  during  the  summer 
and  gain  early  admission  to  college.  There  need  to  be  early  identification 
programs,  not  only  for  the  talented  who  plan  to  go  into  academia,  but  for 
those  whose  main  joy  is  in  problem  solving,  who  want  to  go  out  and  get  jobs 
in  the  information  world,  the  future  "knowledge  workers." 

8)  Professional  organizations  such  as  the  Association  for  Computing 
Machinery  have  been  very  generous  with  their  time,  providing  speakers  free 
of  charge  and  professional  advice  about  computers  and  their  use  for 
educators.  Seek  out  professional  advice  whenever  it  is  offered. 

9)  Summer  camps  have  been  an  enormous  boon  to  computing.  I  recently 
received  a  request  for  information  from  an  equestrian  camp.  They  plan  to 
teach  horseback  riding  in  the  mornings  and  computing  in  the  afternoons. 
Club-Med,  for  example,  teaches  seminars  on  computing  once  or  twice  a  day. 
You  can  learn  during  your  vacation,  or  you  can  organize  camps  and  help 
others  to  learn. 

10)  The  National  Science  Foundation  has  been  supporting  a  number  of 
computer  literacy  development  projects.  We  have  supported  the  development 
of  materials  for  K-8  with  a  grant  to  the  Human  Resources  Research 
Organization  of  Alexandria,  Virginia.  The  interesting  thing  about  these 
materials  is  that  they  teach  kids  procedures.  Once  they  know  how  to  follow 
procedures  they  are  taught  algorithms,  and  algorithms  lead  to  programming 
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and  problem  solving.  These  are  skills  that  can  be  introduced  very  early. 
The  Minnesota  Educational  Computing  Consortium  with  NSF  support  is 
developing  modules  at  the  junior  high  and  high  school  courses  in  computer 
literacy.  These  materials  are  now  available. 

11)  The  media  is  another  area  that  we  should  not  overlook.  In 
England,  the  BBC  has  a  computer  literacy  course  that  is  taught  by 
television.  The  Sinclair  computer  which  costs  under  $100  is  sold  along 
with  the  course.  It  is,  in  fact,  one  of  the  biggest- selling  computers  in 
the  world.  A  number  of  computer  literacy  programs  taught  through 
television  are  now  available  in  the  United  States.  It  can  also  be  used  by 
teachers. 

12)  You  should  make  an  effort  to  follow  the  many  journals  that 
emphasize  computing  that  are  now  available.  Some  trade  journals  like 
Datamation,  Computer  Decisions,  and  Technological  Horizons  in  Education  are 
free  to  educators.  Others  like  Byte  Magazine,  Creative  Computing, 
Electronic  Learning  closely  follow  the  trends  as  they  develop.  Infoworld 
and  Computer  World  also  do  an  excellent  job  of  monitoring  current 
developments  that  should  be  reflected  in  computer  education. 

13)  I  recently  participated  in  a  satellite  television  conference 
which  broadcast  nationally  a  program  on  computer  literacy.  Many  people  who 
came  had  access  to  TV  studios  and  prerecorded  their  presentations;  all  were 
willing  to  share  their  tapes  with  anyone  who  wanted  them.  I  am  going  to  be 
on  another  panel  in  the  midwest.  They  want  me  to  talk  to  their  computer 
meeting  by  telephone,  a  very  cheap  way  to  obtain  speakers.  Many  people, 
the  very  highest  ranking  people  in  business,  industry,  and  government  are 
anxious  and  willing  to  participate  in  these  educational  activities. 
Telecommunications,  video  taping,  telephone  conferencing  are  all  relatively 
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inexpensive  ways  to  obtain  intellectual  contributions  from  educational  and 
community  leaders. 

14)  Chautauqua  is  a  series  that  the  National  Science  Foundation  has 
supported  which  recruits  people  who  are  at  the  cutting  edges  of  science  and 
technology  to  make  a  speaking  circuit  going  from  university  to  university. 
Speakers  tell  about  what  they  are  doing  in  their  fields  and  about  the  new 
discoveries.  Chautauqua  is  also  very  inexpensive  and  a  very  easy  way  to 
disseminate  information  on  the  cutting  edges  of  science  technology.  In  a 
field  where  techology  becomes  obsolete  overnight  and  where  anything  that  is 
in  print  is  outdated,  it  is  important  to  anticipate  trends  by  talking  to 
experts.  Educators  need  a  computer  literacy  Chautauqua  since  so  much  of 
what  is  important  in  this  field  is  seldom  committed  to  writing. 

15)  Centralized  computer  purchases  are  important;  vendors  are  anxious 
to  give  discounts.  Group  purchases  are  favored  by  business  and  have 
economic  benefits  for  education. 

16)  Statewide  planning  for  implementing  computer  literacy  programs  is 
going  on  in  California,  Florida,  Pennsylvania,  and  New  York.  You  can 
benefit  from  the  experience  of  others  who  have  already  initiated  planning 
and  pilot  activities. 

17)  Congressional  hearings  have  been  held  on  information  technologies 
and  education.  Video  tape  recordings  were  made  during  the  Congressional 
hearings  and  these  tapes  are  available  through  the  U.S.  House  of 
Representatives.  The  videotapes  include  expert  testimony  and  recommenda- 
tions for  the  use  of  computers  in  schools,  universities,  and  for  vocational 
education. 

18)  Clearinghouses  for  information  are  very  important.  CONDUIT  is  a 
clearinghouse  for  computers  in  undergraduate  education  at  the  University  of 
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Iowa  and  MicroSift  for  computers  at  the  precollege  level  is  supported  by 
the  Northwest  Regional  Educational  Laboratory  in  Portland,  Oregon.  These 
clearinghouses  help  standardize  the  documentation  procedures  and  set  up 
select  groups  who  will  continuously  search  for  interesting  computer-related 
items  in  their  disciplines.  They  offer  state-of-the-art  reports  on 
computers  in  various  disciplines.  They  also  try  out  the  materials  and 
certify  that,  in  fact,  they  do  work. 

19)  When  it  comes  to  software  and  courseware,  you  are  not  going  to  be 
able  to  purchase  the  things  that  you  want.  You  are  going  to  have  to 
develop  your  own  materials.  Teachers  will  require  places  where  they  can 
have  access  to  large  computers  and  computing  expertise  to  assist  them  in 
developing  courseware.  The  NSF  supported  a  project  called  COMPUTE  at 
Dartmouth  University  which  could  serve  as  a  model  for  computer  courseware 
development. 

20)  It  must  be  decided  on  whose  back  the  computer  revolution  will 
ride.  Whose  responsibility  is  it  to  pay  for  the  retooling  of  teachers?  Is 
it  the  responsibility  of  the  teacher?  the  schools?  the  State?  the  Federal 
Government?  This  is  a  question  that  requires  much  discussion  and 
ultimately  community  consensus.  The  fundamental  structure  of  the  financing 
of  education  must  be  reevaluated.  We  cannot  have  a  revolution  in  our 
classrooms  without  first  having  a  revolution  within  our  institutions. 

Conclusion 

In  conclusion,  Alaska,  which  has  some  very  unique  geographic 
disadvantages,  may  by  necessity  turn  out  to  be  a  leader  in  the  adoption  of 
technology.  Because  of  your  large  geographic  expanse  and  the  inadequacy  of 
terrestrial  communications,  you  have  already  moved  into  a  leadership  role 
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in  the  use  of  satellite  communications  and  computing  and  have  established 
the  groundwork  for  computers  in  education.  Technology,  however,  is  not 
just  machines,  it  involves  people  and  ways  of  thinking,  attitudes,  and 
values.  If  education  is  to  reap  the  benefits  of  computing,  it  requires 
strong  administrative  support,  a  critical  mass  of  computer  literate 
faculties  and  students. 

John  Dewey  once  wrote:  "The  educational  task  cannot  be  accomplished 
by  merely  working  on  men's  minds,  without  that  which  affects  their 
institutions.1'  Education  will  achieve  its  goal  of  computer  literacy  only 
when  computers  and  information  technologies  are  no  longer  viewed  as 
educational  luxuries  for  a  small  elite,  but  as  an  educational  necessity  and 
tools  for  all . 
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TENNESSEE 

A  Four-Point  Computer  Literacy 
Requirement  Plan 


By  the  1985-86  school 
year,  computer  literacy 
will  be  a  requirement  for 
all  7th  and  8th  graders  in 
the  state  of  Tennessee. 
Here's  how  Tennessee 
Governor  Lamar 
Alexander  and  the  State 
Department  of  Education 
propose  to  meet  that  goal. 


"W 


e  have  the  brains  but  haven't 
developed  them.  Too  many 
eighth  graders  don't  have 
eighth-grade  skills.  Half  our  adults  don't  have 
a  high  school  degree.  We  have  one  of  the 
highest  high  school  dropout  rates  (in  the  coun- 
try) ...  We  need  better  jobs  because  our  fam- 
ily incomes  are  too  low,  44th  in  the  country." 

With  this  straightforward  introduction  to 
his  January  1983  State  of  Education  Address, 
Tennessee  Governor  Lamar  Alexander  an- 
nounced a  ten-point  Better  Schools  Program 
— Tennessee's  gateway  to  a  future  of  "better 
skills,  better  schools,  and  better  jobs." 

The  first  part  of  Governor  Alexander's 
program — "Basic  Skills  First" — focuses  on 
reinforcing  fundamental  reading  and  mathe- 
matical skills.  The  technology-related  section, 
entitled  "Computer  Skills  Next, "  has  proved 
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to  represent  an  equally  urgent  battlecry,  espe- 
cially in  light  of  a  new  State  Job  Skills  Task 
Force  report  disclosing  that  three  out  of  four 
future  jobs  will  involve  computers. 

The  Computer  Skills  Next  proposal,  adopted 
by  the  State  Board  of  Education  in  January 
1982,  calls  for  a  minimum  requirement  of  15 
hours  per  year  per  grade  level  for  all  seventh 
and  eighth  graders  in  the  state  of  Tennessee, 
effective  in  the  1985-86  school  year.  During 
those  30  hours,  junior  high  schoolers  will 


leam  the  rudimentary  computer  skills  in  six 
strands:  Computer  Operations,  History,  Ap- 
plications, Logic  and  Problem  Solving,  Social 
Impact,  and  Terminology.  The  plan  also  calls 
for  the  distribution  of  nearly  4500  microcom- 
puters and  other  computer  equipment  to  junior 
high  schools  throughout  the  state. 

According  to  Dr.  Carol  Furtwengler  and 
George  Malo,  Directors  of  Research  and 
Development  in  the  Tennessee  Department 
of  Education  (DOE),  the  decision  to  mandate 
computer  literacy  at  the  seventh  and  eighth 
grade  level  was  based  on  two  considerations. 
First,  students  who  receive  fundamental  train- 
ing in  computers  at  the  junior  high  level  can 
then  take  elective  computer  courses  in  high 
school  and  graduate  all  the  more  prepared  to 
handle  the  increasingly  technical  jobs  of  the 
future. 

Second,  the  Statewide  Microcomputer  Advi- 
sory Committee — composed  of  teachers, 
administrators,  librarians,  higher  education 
advisors,  and  State  Department  of  Education 
employees — determined  that  because  of  a 
general  lack  of  computer  courses  at  the  K-8 
level,  they  would  be  able  to  develop  a  compre- 
hensive computer  literacy  curriculum  that 
flowed  downward  into  the  lower  grades,  once 
objectives  for  seventh  and  eighth  graders  had 
been  established. 

The  committee  has  now  taken  its  first  step 
towards  the  achievement  of  all  these  goals. 
Its  recently  completed  three-year,  four-point 
plan  includes  (1)  the  phasing  in  of  professional 
training,  (2)  a  computer  literacy  curriculum, 
(3)  computer  equipment,  and  (4)  support 
services. 

Professional  Training 

The  Microcomputer  Advisory  Committee 
has  recommended  training  60  in-service  ex- 
perts, who  will  then  train  all  4300  seventh 
and  eighth  grade  teachers.  Of  these  4300 
teachers,  700  will  receive  additional  training 
as  building-level  computer  literacy  resource 
teachers  and  will  teach  computer  literacy  to 
students.  In  addition,  about  100  DOE  employ- 
ees and  university  professors  will  receive  train- 
ing in  computer  literacy  in  order  to  run  the 
various  support  services  offered  by  the  state. 

By  1985,  nearly  all  seventh  and  eighth 
grade  teachers  will  be  computer  literate  and 
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Timeline:  Tennessee's  Four-Part 
Computer  Literacy  Plan 


Professional  Training 
Program 


Computer  Literacy 
Curriculum 


Hardware  Acquisition         Support  Services 


?: 


•  Develop  program  for  training 
trainers  •  Select  12  core  instructors 
to  train  60  workshop  trainers  •  Re- 
view two- week  training  program  for 
trainers  •  Develop  training  materials 
for  training  packets 


•  Begin  developing  teacher  guide 
for  computer  literacy  •  Refine  K-8 
curriculum  and  objectives;  at  the 
literacy  level,  students  will  have  a 
"working  knowledge  of  computer 
functions  and  simple  programming 
operations"  •  Begin  development  of 
standards  for  elective  secondary 
computer  courses  (programming  and 
applications  in  aO  subject  areas) 


•  (March  1)  Proposed  budget  for 
entire  School  Improvement  Program 
before  state  legislature  •  Evaluation 
of  equipment  needs  (30  7-8th  graders 
per  micro  or  4,435  total  computers) 

•  Determine  criteria  and  plan  of 
action  for  acquiring  hardware  through 
vendor  demonstrations  and  working 
models:  debate  single  brand  state- 
wide purchase  versus  multiple  brand 
purchases  based  on  individual  school 
needs;  low-priced  versus  medium- 
priced  versus  high-priced  machines, 
etc 


•  Study  software  clearinghouse 
models  and  gather  information  • 
Hire  a  hardware  specialist  (Chapter 
Q  funds):  Director  of  Computer  Lit- 
eracy (responsible  for  choosing 
schools  for  pilot,  second  pilot  and 
final  phase  of  program,  creating 
detailed  "working"  plans,  and  over- 
seeing State  Microcomputer  Com- 
mittee and  State  DOE  employees); 
Training  Coordinator  (responsible 
for  all  training  programs,  resource 
materials,  objectives)  and  secretary 


•  Two-week  "training  of  trainers" 
workshops  in  Memphis,  Nashville, 
KnoxviDe  for  45  State  DOE  em- 
ployees and  15  professors 


•  Complete  teacher  guide  for  com- 
puter literacy  •  Outline  secondary 
computer  courses  and  establish 
state-wide  standards:  at  the  profi- 
ciency level  students  leam  "the 
complexities  of  computer  operations, 
one  advanced  programming  lan- 
guage, and  complex  sociological 
issues  involving  computers" 


•  Purchase  15  computers,  two  scan- 
ning devices,  and  two  printers  for 
each  of  the  five  state  computer 
centers.  Acquire  additional  space 
and  furniture  for  centers  to  handle 
training  programs 


•  Establish  complete  staff  to  imple- 
ment total  training  and  computer 
literacy  program  •  Budget  for  staff 
expenses  (travel,  telephone,  mate- 
rials, supplies)  •  Establish  tod-free 
hotline  for  questions  on  hardware, 
software,  computer  literacy,  etc 


pt 


•  50  two-day  computer  literacy 
workshops  at  five  state  computer 
centers  in  Johnson  City,  KnoxviDe, 
Chattanooga,  Nashville,  Memphis 
for  first  Vi  (1450)  of  7-8th  grade 
teachers  (participants  in  the  first 
pilot  program  in  Jan  '84)  •  15  one- 
week  computer  literacy  workshops 
at  centers  for  first  Vs  (250)  of  7-8th 
grade  computer  literacy  resource 
teachers  (one  teacher  per  building 
to  teach  computer  literacy)  •  Review/ 
and  revise  training  program  based  on 
trainers'  and  first  Vi  of  teachers' 
experiences 


•  Revise  computer  guide  for  com- 
puter literacy  •  Organize  objectives 
and  curriculum  based  on  outcome  of 
training  sessions  and  teacher  input; 
break  down  objectives  into  grade 
levels,  instructional/review/mastery 
categories  and  awareness/program- 
ming categories 


•  All  centers  operational  for  teacher 
training  •  Provide  funds  to  schools 
participating  in  first  pOot  program 
(first  (6  of  all  middle  schools)  for  hard- 
ware purchase  (state  pays  about  66 
percent  of  cost) 


•  Establish  six  software  clearing- 
houses based  on  data  gathered  from 
models  (programs  divided  by  grade 
level,  by  type,  by  administrative 
versus  instructional,  by  subject  area, 
and  by  public  domain  versus  com- 
mercial software) 
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•  50  two-day  workshops  at  centers 
for  second  W  (1450)  of  7-8th  grade 
teachers  •  15  one-week  workshops 
for  second  Vy  (250)  of  7-8th  grade 
computer  literacy  resource  teachers 


•  Begin  pilot  program  in  Vs  of  middle 
schools  (Jan.  '84)  for  7-8th  graders 
only  •  Topic  areas  of  curriculum  are 
computer  history,  operations,  appli- 
cations, logic  and  problem  solving, 
social  impact  and  vocabulary  •  Total 
of  30  instructional  hours  for  7-8th 
graders 


•  Planning  for  new  fiscal  year  (July 
1):  Vi  of  state  budget  for  Computer 
Skills  Next  spent  in  1983-84  fiscal 
yean  %  to  be  spent  in  1984-85  fiscal 
year 


•  Clearinghouses  fully  operational  in 
reviewing,  evaluating  and  copying 
(public  domain)  software  for  distri- 
bution to  schools;  ameliorating  inter- 
school  communications  about  soft- 
ware needs;  possibly  establishing  a 
state-wide  network  bulletin  board 


HJ 


w 


•  Two-week  advanced  program  in 
Nashville  for  all  60  trainers  to  update 
information  •  Two-week  advanced 
training  program  in  Nashville  (or  20 
outstanding  teachers 


•  Revise  curriculum  based  on  results 
of  pilot  program  •  Refine  teaching 
strategies  and  computer  activities  • 
Coordinate  resources  of  local 
systems  and  computer  literacy 
objectives 


•  Provide  funds  to  second  Vs  of  middle 
schools  (for  second  pilot  program) 
hardware  purchase  •  Budget  for 
maintenance  and  repair  of  computer 
center  equipment  and  overhead  for 
computer  centers'  physical  facilities 


•  Continuation  of  staff  development 
and  clearinghouse  functions 


•  50  two-day  workshops  at  centers 
for  final  W  (1450)  of  all  7-8th  grade 
teachers  •  15  one- week  workshops 
at  centers  for  final  Vi  (250)  7-8th 
grade  computer  literacy  resource 
teachers 


•  Second  pilot  program  with  addi- 
tional Vi  of  middle  schools  (grades  7-8 
only)  using  revised  curriculum  • 
State-defined  standards  for  elective 
secondary  school  courses  become 
operational  in  some  schools 


•  Provide  funds  to  final  Vi  of  middle 
schools  for  hardware  purchase 


•  Continuation  of  staff  development 
and  clearinghouse  functions 


w 


•  AU  7-8th  grade  teachers  have  par- 
ticipated in  basic  computer  literacy 
training  program  •  Vs  of  those  teachers 
are  trained  as  building  level  computer 
literacy  resource  teachers  •  Work- 
shops scheduled  to  train  in-coming 
teachers  •  Trainers  convene  to  eval- 
uate program  and  update  skills 


•  Computer  literacy  program  opera- 
tional in  all  middle  schools  using 
revised  curriculum  •  Schools  in  first 
pilot  program  begin  raising  level  of 
skills  and  concepts  on  7-8th  grade 
level  •  Phasing-in  of  K-6  curriculum 
(fully  operational  on  K-8  level  by 
1988) 


•  AD  7-8th  grade  schools  use  hard- 
ware on  a  30  student  per  micro- 
computer ratio  •  State  computer 
centers  are  fully  operational  as 
teacher  training  facilities  for  computer 
literacy 


•  Possible  operation  of  network  with 
software  houses  as  hosts  •  Once 
computer  literacy  program  is  self- 
operational  (1988  or  earlier),  filtering 
of  support  staff  into  other  duties 
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state  computer  centers  set  up  across  Tennes- 
see will  be  fully  staffed  and  ready  to  train 
in-coming  junior  high  teachers  and  teachers 
of  other  grades. 

To  assist  schools  that  might  not  for  various 
reasons  be  able  to  take  immediate  advantage 
of  the  Computer  Skills  Next  training  program, 
the  state  has  published  a  microcomputer  guide 
on  computer  applications,  hardware  and  soft- 
ware selection,  terminology  and  additional  com- 
puter resources. 

Computer  Literacy  Curriculum 

The  Microcomputer  Advisory  Committee 
has  developed  a  preliminary  computer  literacy 
curriculum  for  grades  K-8  to  be  used  in  a  pilot 
Computer  Skills  Next  program  in  January 
1984.  The  airriculum  specifies  20  to  50  objec- 
tives for  each  of  the  six  strands.  The  ob- 
jectives are  categorized  as  instruction,  review, 
or  mastery  for  K-3,  4-6  and  7-8  grade  levels. 

For  example,  the  objective  listed  under 
computer  operations  as  "identify  input  devices" 
would  be  divided  into  three  terms:  instruc- 
tion for  grades  K-3,  review  during  grades 
4-6,  and  mastery  in  grades  7-8.  The  curricu- 
lum will  undergo  several  revisions  and  addi- 
tions after  teachers  have  been  trained  and 
the  pilot  programs  have  ended  their  first  quar- 
ter of  operation. 

As  the  program  progresses  and  students 
begin  their  computer  instruction  at  earlier 
levels,  the  7-8  and  4-6  grade  objectives  will 
become  more  challenging. 

In  addition,  the  State  DOE  is  preparing 
standards  for  elective  high  school  courses  in 
computer  science  and  computer  applications, 
allowing  junior  high  schoolers  who  have  mas- 
tered the  basics  of  computers  to  pursue  the 
field  at  a  higher  leveL  (Although  several  Ten- 
nessee high  schools  already  offer  elective 
computer  courses,  they  vary  widely  and  are 
limited  by  the  equipment  available.)  As  yet, 
neither  the  DOE  nor  Governor  Alexander 
has  announced  any  plans  to  require  computer 
literacy  on  the  secondary  leveL 

Equipment  Acquisition 

The  DOE  has  recommended  that  schools 
acquire  computers  in  a  30: 1  student/computer 
ratio.  With  a  current  enrollment  of  about 
133,050  seventh  and  eighth  graders,  the  state 
is  prepared  to  help  equip  schools  with  a  total  of 
4,435  computers  at  an  average  cost  of  about 
$1500  each.  Although  no  formal  budget  had 
been  drawn  up  at  the  time  of  this  writing,  the 
state  plans  to  pay  about  two  thirds  of  the  cost 
for  microcomputers  going  into  junior  highs, 
with  the  schools  contributing  the  other  third. 

Other  schools  will  also  get  a  helping  hand 
from  the  DOE;  they  wfll  be  able  to  purchase 
microcomputers  from  a  state  contract  at  a 
lower  price  than  they  would  pay  for  equip- 
ment they  purchased  themselves.  (Schools 
may  also  purchase  equipment  outside  of  the 
state  contract,  following  local  regulations  and 
policies  on  competitive  bidding. ) 


The  DOE  will  also  provide  15  computers, 
two  scanning  devices,  and  two  printers  for 
each  of  the  state's  five  educational  computer 
centers  in  Nashville,  Knoxville,  Memphis, 
Johnson  City,  and  Chattanooga. 

To  raise  funds  for  the  entire  Better  Schools 
Program,  Governor  Alexander  has  proposed 
a  5/8  percent  increase  in  sales  tax  over  the 
next  few  years.  The  tax  would  generate  about 
$210  million,  part  of  which  would  be  allocated 
to  the  Computer  Skills  Next  program. 

In  a  show  of  grass  roots  support,  some 
local  parent  and  teacher  organizations  have 
staged  Walkathons  to  raise  money  for  the 
Governor's  program.  One  successful  event  in 
Tullahoma  garnered  nearly  $50,000  in  a  sin- 
gle day. 

Support  Services 

In  the  initial  phases  of  the  Computer  Skills 
Next  program,  the  state  will  play  a  large  role 
in  the  training  of  professionals,  developing  of 
curricula,  and  selecting  and  purchasing  of  com- 
puter equipment  In  order  to  do  this  efficiently, 
the  state  has  initiated  several  support  ser- 
vices and  proposed  others. 

Operations  now  in  existence  include: 

•  A  quarterly  Microcomputer  Advisory 
Committee  newsletter 

•  A  microcomputer  lab  equipped  with  Ap- 
ple, Radio  Shack,  Monroe,  and  Texas  Instru- 
ments computers  available  for  reviewing 
software 

•  A  software  specialist  for  local  assistance 
at  district  service  centers 

•  Membership  in  Project  BEST  (Basic  Edu- 
cation Skills  through  Technology)  for  elec- 
tronic network  information  from  other  schools; 
and  in  the  Minnesota  Educational  Computing 
Consortium  (MECC),  for  access  to  that 
organization's  software  packages 

•  Participation  in  Project  SLATE,  a  feder- 
ally-funded program  to  provide  educators 
with  free  technical  assistance  in  setting  soft- 
ware and  learning  technology  standards  and 
priorities 

•  A  Resource  Bank,  listing  people  who  can 
provide  technical  assistance  to  school  systems 

•  Project  SUPPORT,  an  information  re- 
trieval service  to  assist  K-12  educators  in 
staying  current  with  educational  research 

•  Microcomputer  workshops  for  local  school 
system  personnel. 

The  Microcomputer  Advisory  Committee 
is  currently  planning  for  six  software  clearing- 
houses to  evaluate  and  purchase  software 
and  copy  public  domain  programs  for  distribu- 
tion among  the  school  systems.  Each  clear- 
inghouse will  focus  on  a  particular  area,  such 
as  basic  skills,  administration,  vocational 
education,  etc 

In  addition,  the  committee  is  establishing  a 
support  staff  for  each  of  the  five  state  com 
puter  centers,  and  will  appoint  a  Training 
Coordinator  and  a  Director  of  Computer  Lit- 
eracy to  oversee  their  operations.  By  this 
summer,  the  state  will  also  have  set  up  a 
toD-free  hotline  for  questions  about  hardware, 
software,  and  computer  literacy  in  general. 
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Paying  for  Excellence 

Tennessee's  Pay  Incentive  Plan 
to  Produce  Better  Teachers 


Tennessee  Governor  Lamar  Alexan- 
der wants  to  raise  the  quality  of  teaching 
in  the  schools  of  his  home  state.  And  he 
is  ready  to  pay  for  it 

His  proposed  pay  incentive  system — 
called  The  Master  Teacher  Program — 
will,  he  promises,  "make  teaching  a  fully 
professional  career,  draw  our  best  young 
people  in  it,  challenge  our  best  teachers 
to  do  even  better,  and  inspire  excellence 
in  our  classrooms  by  rewarding  excellence 
in  our  teachers."  Expected  to  be  fully 
operational  by  the  1986-87  school  year, 
the  Master  Teacher  Program  offers  finan- 
cial rewards  to  experienced  teachers  who 
demonstrate  exceptional  ability  in  the 
classroom  and  who  work  outside  the 
classroom  as  curriculum  developers,  de- 
partment heads,  supervisors,  advisors, 
in-service  trainers,  and  evaluators. 

The  Master  Teacher  Program  was  ini- 
tiated in  direct  response  to  criticism  of 
Tennessee  public  schools  from  both  the 
State  Board  of  Education  and  the  Gov- 
ernor. In  its  report  on  the  program,  the 
State  Board  wrote  that  "The  current  sys- 
tem (of  evaluating  teachers)  relies  almost 
exclusivley  on  'paper  credentials'  rather 
than  demonstrated  professional  perfor- 
mance in  the  classroom.  It  is  wrong  to 
suppose  that  a  college  transcript  or  a 
paper  and  pencil  test  is  an  adequate  mea- 
sure of  teaching  performance."  Gov.  Alex- 
ander was  even  more  blunt  in  his  January 
1983  State  of  Education  Address,  in  which 
he  stated:  "Our  teachers  are  good,  but 
not  as  good  as  they  can  be.  Our  princi- 
pals are  good  school  leaders,  but  not  as 
good  as  they  should  be.  Therefore,  our 
schools  are  good,  but  not  good  enough 
to  teach  us  the  skills  we  need  to  get 
better  jobs." 

HOW  THE 
PROGRAM  WORKS 

Teachers  currently  employed  by  the 
state  may  volunteer  to  enter  the  Master 
Teacher  Program;  newly  hired  teachers 
participate  in  the  program  automatically. 
There  are  four  possible  levels  of  entry — 
Apprentice,  Professional,  Senior,  and 
Master — based  on  the  teacher's  experi- 
ence and  demonstrated  ability  to  teach. 
Apprentice  Teachers 

All  teachers  with  no  previous  teaching 


experience  start  as  Apprentice  Teachers, 
a  position  they  must  hold  for  a  minimum 
of  three  years  and  a  maximum  of  five 
years.  As  the  title  implies,  this  position 
is  intended  "to  give  a  new  teacher  ex- 
tensive on-the-job  experience  in  the 
classroom." 

During  this  training  period,  Appren- 
tice Teachers  receive  counseling  and 
supervision  from  more  experienced 
teachers.  If,  after  five  years,  an  Appren- 
tice fails  to  earn  a  Professional  Teacher's 
Certificate — the  next  rung  on  the  Mas- 
ter Teacher  ladder — he  or  she  "will  have 
to  seek  a  new  career, "  according  to  Gov. 
Alexander. 

Professional  Teachers 

Apprentice  teachers  can  apply  for  a 
Professional  Teacher's  Certificate  after 
three,  four  or  five  years  of  training.  The 
certificate  is  issued  by  the  State  Board  of 
Education  according  to  recommendations 
by  a  Master  Teacher  Certification  Com- 
mission composed  of  Master  Teachers, 
administrators,  university  professors,  and 
State  Department  employees.  The  com- 
mission bases  its  recommendations  on: 

•  Classroom  observation  of  the  teacher 

•  Assessment  by  a  team  of  outside 
Master  Teachers 

•  Supervisors'  evaluations 

•  Students'  performances 

•  An  interview  with  the  teacher 

•  Review  of  the  teacher's  in-service 
record  and  other  professional  activities 

•  A  test  in  the  subject  area  being  taught 
(in  some  cases). 

The  Professional  Teacher's  Certificate 
expires  after  five  years,  at  which  time  a 
teacher  can  apply  for  renewal  or  seek  a 
Senior  Teacher's  Certificate.  To  renew 
the  certificate,  a  Professional  must  "con- 
tinue to  demonstrate  successful  perfor- 
mance in  the  classroom"  based  on  the 
criteria  listed  above. 

Both  Apprentice  and  Professional 
teachers  are  paid  according  to  existing 
teacher  salary  scales. 

Senior  Teachers 

If,  after  at  least  three  years  as  a  Pro- 
fessional or  eight  years  of  total  teaching 
experience,  a  teacher  applies  for  a  Senior 
Teacher's  Certificate,  the  applicant  will 
have  to  demonstrate  "that  he  or  she  is 
an  exceptional  practitioner  who  is  capable 


of  assuming  additional  duties  and  respon- 
sibilities in  the  classroom  setting."  These 
additional  responsibilities  include: 

•  Team  leadership 

•  Supervision  and  counseling  of  less 
experienced  teachers 

•  Instruction  of  students  with  special 
needs. 

Like  the  Professional  Certificate,  the 
Senior  Certificate  is  issued  by  the  State 
Board  of  Education  based  on  recommen- 
dations by  the  Master  Teacher  Certificate 
Commitee  and  is  renewable  after  five 
years. 

There  are,  however,  two  important 
distinctions.  First,  a  Senior  teacher  signs 
an  11 -month  contract  instead  of  a  10- 
month  one.  The  extra  month  is  spent 
developing  curriculum  materials,  conduct- 
ing in-service  sessions,  and  planning.  The 
Senior  Teacher  spends  about  90  percent 
of  his  or  her  time  in  the  classroom.  Sec- 
ond, the  state  pays  Senior  Teachers  30 
percent  more  than  Professional  Teachers. 
That  means  that  a  teacher  who  normally 
receives  a  salary  of  $16,669  (the  current 
average,  state  and  local  combined)  could 
receive  $20,812  as  a  Senior  Teacher. 

Master  Teachers 

After  five  years  as  a  Senior  Teacher  or 
eleven  years  total  teaching  experience, 
teachers  can  either  renew  their  certificate 
or  apply  for  Master  Teacher  status.  To 
earn  a  Master  Teacher  Certificate,  teach- 
ers must  demonstrate  "effectiveness  in 
the  classroom  and . . .  skill  in  supervising, 
evaluating,  and  improving  the  performance 
of  other  teachers." 

Master  Teachers  enter  into  a  12- 
month  contract  with  increased  after-school 
responsibilities.  Master  Teacher  duties 
include: 

•  Training,  evaluating  and  counseling 
Apprentice  Teachers 

•  Acting  as  a  curriculum  or  depart- 
ment head 

•  Coordinating  other  teachers'  work 

•  Performing  system-wide  supervisory 
and  curriculum  specialist  activities. 

Master  Teachers  receive  60  percent    / 
more  state  salary  than  Professional   \ 
Teachers,  which  means  a  teacher  with 
an  average  salary  of  $18,044  under  the 
old  system  could  receive  $26,873  as  a 
Master  Teacher.  EL 
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PERCENT  OF  SCHOOLS  COVERING   EACH 
TOPIC  IN  A  COMPUTER  LITERACY  COURSE 


RANK   ORDER  OF    SUBJECT   AREAS 

FOR  WHICH  SCHOOLS   WANT 

INSTRUCTIONAL   COMPUTER   PACKAGES 


%* 


TOPIC 

PERCENT 

COMPUTER  OPERATION 

53Z 

PROGRAMMING  IN  BASIC  LANGUAGE 

53 

PROGRAMMING  IN  OTHER  LANGUAGES 

.  8 

HARDWARE  AND  SOFTWARE  CONCEPTS 

« 

DATA  PROCESSING  TECHNIQUES 

19 

HISTORY  OF  COMPUTERS 

34 

PRACTICAL  COMPUTER  USES 

43 

ROLE  t  IMPACT  OF  COMPUTERS  IN  SOCIETY 

35 

COMPUTER  CAREERS 

36 

OTHER  TOPICS 

8 

MATHEMATHICS 


COMPUTER  LITERACY 


SCIENCE 


LANGUAGE   ARTS 


ENGLISH/VOCAB/SPEAKING 


READING 


BUSINESS 


SOCIAL  STUDIES 


TEACHER  MANAGEMENT 


MISCELLANEOUS 
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Allard  5  Reid 


THIS    TECHNICAL    ASSISTANCE    DOCUMENT 
IS    PROVIDED    THRDUGH    PROJECT    SLATE 
BY    EDUCATION    TURNKEY    SYSTEMS.    INC. 


In  the  past  several  months,  we  have  witnessed  ever  growing  concern 
regarding  instructional  software,  or  as  it  is  sometimes  referred  to,  course- 
ware. Microcomputers  have -entered  the  schools  often  without  adequate  soft- 
ware support.  Any  seasoned  computer  user  will  quickly  point  out  that  the 
computer's  value  in  the  school  will  only  be  as  good  as  the  quality  of  the 
software  used  and  the  creativity  of  the  teacher/user. 

The  very  best  way  to  evaluate  a  piece  of  software  is  to  get  your  hands 
on  it  and  be  sure  it  does  the  job  you  need  it  to  do.  This  common  sense  ap- 
proach has  a  couple  of  drawbacks.  First,  it  is  often  very  difficult  to 
obtain  a  piece  of  software  without  purchasing  it  first.  This  "no  preview" 
policy  is  a  direct  result  of  the  ease  with  which  courseware  can  be  duplicated, 
When  a  publisher  sends  a  text  out,  they  are  reasonably  certain  the  requester 
will  not  make  multiple  copies  for  his/her  class,  building  or  district.  This 
would  not  constitute  a  cost-effective  procedure.  On  the  other  hand,  computer 
software  is  relatively  simple  to  copy.  Fear  of  copyright  infringement  and  a 
resulting  decrease  in  sales  is  the  major  reason  for  the  hesitance  of  software 
developers  to  provide  for  preview  of  instructional  software.  Some  companies 
have  established  preview  policies  for  educators  and  we  applaud  their  fore- 
sight. A  partial  list  of  these  companies  is  included  at  the  end  of  this 
article.  A  second  difficulty  with  reviewing  your  own  software  involves  time. 
Often  weeks  even  months  can  pass  between  request,  receipt  and  review  of  a 
program.  Many  budgets  cannot  tolerate  this  type  of  delay.  In  addition, 
reviewing  software  completely  is  a  laborious  process,  one  which  you  and  your 
staff  may  well  not  have  time  or  resources  for. 
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Other's  reviews  of  software  are  an  alternative  to  your  own  evaluation. 
Both  profit  and  nonprofit  organizations  have  been  established  to  produce 
software  reviews.  Reviews  are  included  in  most  major  computer  magazines  as 
well  as  some  publications  which  are  devoted  entirely  to  software  evaluation. 
The  following  describes  a  software  evaluation  project  undertaken  by  Utah 
State  University's  Exceptional  Child  Center  with  the  support  of  Dr.  Elwood 
Pace,  Director  of  Special  Education,  Dept.  of  Special  Education,  Utah 
State  Office  of  Education. 

SECTOR  PROJECT 

The  SECTOR  (Special  Education  Computer  Technology  Online  Resource) 
project  was  established  in  1981  to  provide  special  educators  with  a  resource 
to  assist  them  in  software  purchasing  decisions.  The  philosophy  of  the 
SECTOR  project  makes  it  unique  among  review  organizations.  All  courseware 
is  evaluated  against  an  "ideal"  criterion  which  contain  what  we  feel  are 
the  major  attributes  and  features  of  state- of- the  art  software.  A  program 
may  recieve  a  low  rating  in  several  areas  and  still  be  among  the  best  avail- 
able programs.  These  deficiencies  may  be  unimportant  to  many  users,  but 
nonetheless  they  should  be  pointed  out  to  all  potential  users.  It  is  the 
job  of  the  reviewer  to  point  out  both  the  strengths  and  weaknesses  of  a 
program.  The  potential  user  must  then  use  this  information  to  make  an  ap- 
praisal of  the  program's  potential  usefulness  in  his/her  particular  environ- 
ment. The  usefulness  of  any  program  cannot  be  appraised  in  isolation.  It 
is  directly  dependent  upon  the  needs  of  the  user. 

The  original  concept  in  creating  an  evaluation  tool  was  directed  toward 
constructing  an  objective  rating  scale.  Because  microcomputer  courseware 

Allard  5  Reid 


-3- 


development  is  still  in  its  infancy,  a  sufficient  body  of  research  does 
not  exist  which  would  enable  us  to  objectively  quantify  the  quality  of  any 
given  piece  of  courseware.  Until  we  gain  such  an  understanding,  the  most 
valuable  (and  perhaps  most  reliable)  means  of  appraising  the  merits  of  course- 
ware is  an  objective  description  of  the  program  itself  coupled  with  the 
strengths  and  weaknesses  of  the  program  as  determined  by  an  experienced 
reviewer.  Reviewers  should  have  experience  in  both  classroom  teaching  and 
computer  applications.  Without  classroom  experience  it  is  doubtful  that  a 
reviewer  could  discern  factors  which  would  bear  on  a  program's  practicality 
in  everyday  use  and  instructional  effectiveness;  without  experience  in 
computer  applications  a  reliable  judgement  as  to  the  appropriate  utilization 
of  the  computer  could  not  be  made. 

SECTOR  EVALUATION  PROCESS 

The  SECTOR  evaluation  process  begins  with  procuring  courseware.  All 
courseware  is  solicited  on  a  review  only  basis.  Originally  this  policy  met 
with  some  resistance  on  the  part  of  courseware  developers  because  of  the  ease 
with  which  programs  can  be  duplicated.  Response  from  relatively  small  de- 
velopers has  been  excellent,  major  vendors,  conversely,  have  been  generally 
less  than  cooperative.  The  past  year,  however,  has  seen  courseware  developers 
recognize  the  need  for  pre-purchase  preview  policies  for  educators. 

Once  a  program  has  been  procured  it  undergoes  a  systematic  review  pro- 
cess. A  team  of  three  reviewers  is  established  with  one  individual  assigned 
as  chief  reviewer.  Each  team  member  independently  evaluates  the  program  using 
the  evaluation  instrument  developed  by  the  SECTOR  project.  Each  reviewer 
must  be  an  experienced  special  educator  and  at  least  one  member  should  be 
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currently  working  with  the  population  with  which  the  program  is,  presumably, 
intended.   It  is  vital  to  obtain  multiple  viewpoints.  In  our  experience 
we  have  never  evaluated  a  program  in  which  each  reviewer  did  not  provide 
significant  contribution  to  the  final  review. 

After  all  evaluation  forms  have  been  completed  and  returned  to  the 
chief  reviewer  s/he  compiles  the  results.  The  chief  reviewer  is  responsible 
for  determining  that  all  statements  made  by  reviewers  are  factual.  Conflicting 
opinions  (if  any)  regarding  the  program  are  resolved  and  a  narrative  review 
describing  the  program  is  written.  Each  review  addresses  the  areas  of  con- 
tent, instructional  design,  record  keeping /management,  and  ease  of  use. 
After  the  review  is  completed,  it  is  circulated.  Each  member  of  the  review 
team  examines  the  review.  If  a  member (s)  feels  that  the  review  is  not  an 
accurate  assessment  of  the  program's  merit,  the  team  meets  and  the  problem 
is  thoroughly  discussed.  The  review  is  not  completed  until  concensus  is 
reached.  Every  review  disseminated  by  the  SECTOR  project  has  been  approved 
by  each  member  of  the  review  team  involved. 

The  process  is  laborious  and  would  be  extremely  expensive  if  it  were 
not  for  evaluators  willing  to  donate  their  efforts  for  practically  nothing. 
The  process  could  be  streamlined  by  issuing  "checklist"  reviews  or  simply 
assigning  only  one  reviewer  to  a  program.  This  would  enable  us  to  address 
more  programs  and  produce  many  more  reviews.  On  the  surface  this  seems 
desirable;  in  fact,  we  feel  that  this  is  doing  a  serious  disservice  to  the 
reader.  The  entire  purpose  behind  a  review  is  to  provide  the  reader  with  an 
accurate,  appropriate  and  thorough  appraisal  of  a  program.  Based  on  our  ex- 
perience neither  checklist  nor  single  evaluator  reviews  adequately  address 
this  need. 
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The  "checklist"  style  of  review  fails  for  several  reasons.  No  check- 
list could  possibly  address  all  of  the  variables  which  would  bear  on  a  program. :H 
Any  serious  attempt  at  this  would  result  in  an  instrument  so  unwieldy  it 
would  be  nearly  impossible  to  fill  out  or  even  decipher.  Even  assuming  that 
it  is  possible  to  construct  a  comprehensive  checklist  it  would  still  not  pro- 
vide sufficient  information  to  the  reader.  No  matter  how  fine  the  grading 
scale  of  each  category  the  information  conveyed  is  essentially  a  value 
judgement.  What  does  a  rating  of  "good"  or  "8  points  out  of  10"  mean  for 
a  category  of,  for  example,  "Program's  content  is  appropriate  to  target  popu- 
lation"? Is  it  80%  effective  (is  that  meaningful),  or  what  is  "good"?  To 
truly  be  meaningful  to  a  potential  user  a  description  is  mandatory. 

There  is  a  seductive  fallacy  implicit  in  the  checklist  approach.  That 
is,  the  attempt  at  describing  a  program's  value  or  quality  by  assigning  values 
to  areas  and  producing  an  "overall"  rating.  We  feel  this  is  somewhat  akin  to 
Mark  Twain's  man  who  stands  with  one  foot  on  a  hot  stove  and  the  other  on 
a  block  of  ice.  On  the  average  he's  quite  confortable.  We  feel  this  applies 
to  courseware  evaluation.  Numerical  ratings  are  both  misleading  and  meaning- 
less. For  example,  if  a  program  is  rated  100%  in  one  area  and  01  in  another, 
is  it  an  "average"  (50%)  program.  No:  to  a  user  whose  classroom  needs  were  in 
either  area!   It  would,  for  this  hypothetical  user,  be  either  superbly  suited 
or  useless. 

This  raises  the  most  important  point.  A  program's  effectiveness  and 
quality  must  be  judged  with  an  implementation  in  mind.  Programs  cannot  be 
judged  in  isolation.  A  program's  "overall"  quality  is  dependent  on  the 
user's  needs,  populations,  curriculum,  and  desired  outcomes.  Tnese  are  sc 
varied  that  to  make  any  attempt  to  rate  a  program  in  light  of  any  one  particular^ 
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implementation  is  self-defeating.  The  SECTOR  project  does,  as  a  convenience, 
give  a  general  qualitative  rating  in  each  of  the  areas  of  consideration,  i.e., 
content,  instructional  design,  record  keeping/management,  and  ease  of  use,  at 
the  beginning  of  the  review.  This  is  to  allow  the  reader  to  gain  a  general 
idea  of  the  reviewers'  feelings  regarding  the  program's  strengths  and  weak- 
nesses in  these  areas.   If  a  program's  weaknesses  lie  in  an  area  of  paramount 
importance  to  the  reader,  time  in  reading  the  complete  review  can  be  saved. 
Even  a  program  with  an  excellent  rating  in  all  areas  could  be  unsuitable 
for  many  user's  environments.  This  is  why  reviews  must  be  informative  instead 
of  quantative,  and  why  SECTOR  does  not  and  will  not  publish  lists  of  course- 
ware "favorites"  or  "best  of  the  year"  selections. 

In  conclusion,  what  is  "good"  courseware?  It  is,  like  beauty,  in  the 
eye  of  the  beholder.  We  feel  that  the  best  definition  is  this:  "Good  course- 
ware is  that  which  suits  your  instructional  environment  and  needs  and  makes 
effective  use  of  computer  capabilities.  No  matter  how  "high  powered",  com- 
prehensive or  well  designed,  to  the  end  user  the  acid  test  is  "Will  it  fill 
my  needs?"  Little  else  matters. 
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S.E.C.T.O.R. 
EVALUATION  FORM 


PROGRAM  NAME: 


PUBLISHER: 
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CONTENT 

INSTRUCTIONAL 
DESIGN 

RECORO  KEEPING/ 
MANAGEMENT 

EASE  OF  USE 

J 

I.  PACKAGE  CONTENTS 


II.  HARDWARE  REQUIREMENTS 
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The  S.E.C.T.O.R.  project  is  a  state-funded  special  education  computer  technology 
resource  located  at  the  Exceptional  Child  Center,  Utah  State  University,  Logan,  Utah. 
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CONTENT 


i 


i 


Objectives  are  fully  and  clearly  defined. 


Target  audience  is  clearly  defined. 


Outside  activities  are  appropriate  and  effective. 


Prerequisite  skills  are  clearly  defined. 


Content  is  presented  clearly  and  logically. 


Content  is  transferable  and  generaiizabie. 


Content  is  consistent  with  objectives. 


(( 


Vocabulary  level  is  appropriate  for  subject  area  and 
learner  level. 
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INSTRUCTIONAL  DESIGN 


Learner  controls  rate  and  sequence  of  instruction. 

Program  can  be  used  independently. 

Learner  interacts  only  with  appropriate  segments. 

Program  utilizes  a  variety  of  display  and  response  modes. 

Program  minimizes  necessary  typing. 

Program  handles  a  wide  range  of  student  responses 
appropriately. 

New  material  is  presented  in  context  and  is  related  to 
previous  material. 

Summaries  and  reviews  are  provided,  important  concepts 
are  restated. 

• 

Program  can  be  adjusted  by  user  for  local  needs. 

Appropriate  use  of  graphics/color/sound. 

Feedback  is  useful  and  appropriate. 

Instruction  is  active  rather  than  passive. 

Learner  expectancies  are  established. 

Program  has  consistent  display  rate. 

Displays  are  clear,  understandable  and  effective. 
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RECORD  KEEPING  &  MANAGEMENT 


Program  keeps  accurate  records  of  student  response. 

Program  keeps  ongoing  student  records. 

Program  includes  diagnostic/evaluative  testing. 

Program  generates  further  assignments. 

Program  graphically  depicts  student  progress. 

Program  provides  statistical  information  on  student 
progress. 

Program  allows  printout  and  screen  display  of  student 
records. 

EASE  OF  USE 


Support  materials  provided  are  comprehensive  and 
effective. 


Program  is  reliable  in  normal  use 


"HELP"  procedures  are  available. 


Program  can  be  exited  by  student  or  automatically 
when  appropriate. 
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PROGRAM  STRENGTHS  AND 
WEAKNESSES 


VALIDATION 


PROGRAM  TESTED 


from 


to. 


In  house 


Controlled 


.  Independent 

Uncontrolled 


POPULATION(S)  TESTED 


ASSESSMENT  INSTRUMENT(S). 


EVALUATION  SITE(S) 


RESULTS 


CONTACT  PERSON 


ADDITIONAL  INFORMATION 


EVALUATED  BY 


DATE 
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THIS    TECHNICAL    ASSISTANCE    DOCUMENT 
IS    PRDVIDED    THROUGH    PROJECT    SLATE 
BY    EDUCATION    TURNKEY    SYSTEMS,    INC. 


Courseware  Evaluation  for 
Curriculum  Integration 


Teachers  concerned  with  the  evalua- 
tion of  courseware  for  the  purpose  of 
curriculum  integration  generally  find 
themselves  in  two  situations:  1)  they 
have  an  instructional  or  a  content  need 
that  they  would  like  to  fill  and  are  faced 
with  the  problem  of  identifying  a  pro- 
gram or  a  package  which  might  be  suit- 
able; or  2)  they  have  located  what  they 
feel  to  be  an  excellent  piece  of  course- 
ware but  now  must  "fit"  it  into  the 
curriculum. 

Both  situations  require  that  teachers 
first  assess  their  needs  and  then  evalu- 
ate the  courseware  in  terms  of  how 
effectively  the  package  matches  their 
particular  content  or  instructional  needs 
and  the  capabilities  and  the  limitations 
implied  in  the  educational  setting.  The 
task,  therefore,  is  to  identify  those  areas 
where  the  characteristics  of  the  course- 
ware "fit"  the  characteristics  of  the  in- 
structional environment. 

There  are  a  number  of  questions 
which  teachers  might  find  helpful  in 
assessing  the  context  within  which  the 
courseware  will  be  used: 

1.  What  system  including  microcom- 
puter, peripherals,  language  memory 
and  DOS  will  be  available? 

2.  What  will  be  the  ratio  of  students  per 
microcomputer? 

3.  How  many  hours  per  day,  days  per 
week,  weeks  per  month,  or  months 
per  school  year  will  the  microcom- 
puters be  available? 

4.  Stated  in  terms  of  instructional  ob- 
jectives, what  are  the  specific  in- 
structional or  content  needs  which 
suggest  the  potential  usefulness  of 
the  microcomputer? 

5.  Given  the  instructional  and  content 
needs  and  the  amount  of  microcom- 
puter time  available,  who  will  be  the 
intended  users? 
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6.  Can  the  instructional  needs  for  these 
students  be  met  more  effectively  by 
a  less  expensive,  more  traditional 
approach? 

"...to  identify  those  areas 
where  the  characteristics  of 
the  courseware  'fit'  the 
characteristics  of  the 
instructional  environment." 

7.  What  is  the  rationale  for  microcom- 
puter use? 

Teachers  have  little  control  over  the 
answers  to  the  first  three  questions.  The 
schedule  of  microcomputer  use  within 
a  school  is  predetermined  by  the  num- 
ber of  available  systems  and  the  number 
of  teachers  wanting  to  use  the  micro- 
computers in  their  teaching.  However, 
the  answers  to  the  last  four  questions 
must  be  determined  by  the  classroom 
teacher  and  considering  the  endless 
combinations  of  factors  which  deter- 
mine which  learning  resource  or  ap- 
proach will  be  used  in  any  teaching 
situation,  these  questions  must  be  con- 
sidered very  carefully. 

"What  are  the  specific  instructional 
needs  which  suggest  the  potential  use 
of  the  microcomputer?"  Is  the  program 
going  to  be  used  as  a  motivational 
device  to  introduce  a  new  topic,  or  as  a 
follow-up  activity  to  reinforce  or  evalu- 
ate students'  understanding  of  newly 
acquired  skills,  concepts  or  experien- 
ces? Is  it  to  be  used  as  an  integral  part  of 
the  instructional  process,  replacing  tra- 
ditional resources  or  methods  which 
have  proven  to  be  ineffective  or  inade- 
quate? Will  it  be  used  as  one  of  many 
supplementary  materials  to  provide  re- 
mediation, recycling,  enrichment,  or  re- 
view? Or  will  its  purpose  be  to  manage 
or  individualize  instruction  and  free  the 
teacher  for  more  creative  or  difficult 
teaching  tasks? 


The  answers  to  this  type  of  question 
will  assist  teachers  in  determining 
whether  they  are  looking  for  a  drill  and 
practice  program,  a  managed  drill  and 
practice  sequence  with  a  tutorial  mode, 
a  management  system,  a  tutorial,  a 
simulation,  a  demonstration,  or  a  prob- 
lem solving  package.  For  example,  a 
simulation  or  a  demonstration  may  pro- 
vide a  motivational  introduction  to  a 
new  unit;  a  demonstration  or  problem 
solving  program  may  be  used  to  sup- 
port the  teacher's  presentation;  a  drill 
and  practice  program  can  reinforce 
skills  and  concepts  or  evaluate  the  stu- 
dent's understanding  of  the  teacher's 
presentation;  or  a  tutorial  may  be  used 
to  actually  teach  a  topic  for  the  first  time 
or  to  provide  reinforcement  or  review.  In 
addition,  programs  can  be  listed  by  the 
teacher  as  supplementary  resources 
from  which  students  can  choose  mate- 
rials for  futher  exploration  or  study  of  a 
particular  topic. 

"The  teacher  must  make 
some  difficult  decisions 
regarding  which  students 
would  benefit  the  most  from 
its  use" 

The  creative  teacher  can  envision 
using  each  type  of  CAI  program  in 
many  different  instructional  settings, 
but  some  types  will  be  better  suited 
than  others  for  the  purpose  at  hand. 
How  closely  the  type  of  CAI  program 
fits  the  instructional  need  will  deter- 
mine the  effort  the  teacher  will  have  to 
spend  in  integrating  the  courseware 
into  the  curriculum. 

"Who  will  be  the  intended  users?"  is 
an  even  more  difficult  question  to  an- 
swer. Teachers  with  a  classroom  full  of 
networked  or  stand-alone  microcom- 
puters can  offer  all  students  the  bene- 
fits of  computer  assisted  instruction  but 
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the  teacher  with  one  microcomputer 
per  class,  available  only  one  day  per 
week,  must  make  some  difficult  deci- 
sions regarding  which  students  would 
benefit  the  most  from  its  use. 

Current  studies  in  Aptitude-Treatment 
Interactions  which  are  attempting  to 
identify  ways  to  measure  individual  stu- 
dent characteristics  to  determine  which 
approaches  will  benefit  students  with 
specific  characteristics  will  provide  in- 
valuable assistance  to  teachers  making 
decisions  regarding  how  courseware 
can  most  effectively  be  used  in  the  class- 
room situation.  Educators  have  begun 
to  identify  student  characteristics  such 
as  response  pace,  initial  levels  of 
achievement,  and  prior  familiarity  with 
subject  matter  as  characteristics  which 
respond  well  to  CAI,  and  further  re- 
search in  areas  such  as  locus  of  control, 
split-brain  research,  cognitive  style, 
anxiety  level,  and  personality  types  will 
assist  educators  in  determining  stu- 
dents and  learning  situations  which  will 
make  most  effective  use  of  CAI. 

In  the  meantime,  careful  observation, 
intuition,  and  experience  will  help  the 
teacher  in  identifying  those  students 
who  would  benefit  the  most  from  using 
the  microcomputer  during  the  limited 
time  that  it  may  be  available. 

The  identification  of  the  intended 
users  may  also  be  determined  by  the 
instructional  purpose  for  which  the  pro- 
gram will  be  used.  For  example,  a  simu- 
lation intended  to  serve  as  a  motiva- 
tional introduction  to  a  topic  will  require 
that  every  student  in  the  class  use  the 
program,  either  individually,  in  a  small 
group,  or  by  oberving  the  teacher  input 
information  provided  by  the  entire  class. 
Thus,  the  intended  user  may  be  deter- 
mined not  by  who  would  benefit  the 
most  from  using  the  courseware,  but  by 
the  intended  instructional  use  of  the 
program  and  by  the  problems  encoun- 
tered in  using  the  program  in  a  manner 
not  anticipated  by  the  developer. 

Teachers  attempting  to  identify  which 
students  or  which  instructional  situa- 
tion would  benefit  most  from  using  the 
microcomputer  may  also  find  them- 
selves asking  whether  the  instructional 
needs  cannot  be  less  expensively  and/ 
or  more  effectively  met  by  a  more  tradi- 
tional approach. 

"Considering  the  benefits, 
teachers  must  ask  whether 
the  added  expense  is 
worth  it" 

If  the  cost  estimates  of  CAI  include 
the  hidden  costs  of  software,  course- 
ware, inservice,  maintenance  and  sup- 


port, they  may  well  be  higher  than  tradi- 
tional per-student-hour  costs.  When 
used  as  a  substitute  or  replacement  for 
traditional  methods,  particularly  con- 
sidering the  education  of  special  stu- 
dents, CAI  can  be  cost  saving.  However, 
at  the  present  time,  CAI  is  used  mainly 
as  a  supplement  to  traditional  instruc- 
tion either  in  enrichment  or  remediation 
and  as  such,  its  costs  must  be  consi- 
dered ad-ons  to  regular  instruction. 
Considering  the  benefits,  teachers  must 
ask  whether  the  added  expense  is  worth 
it. 

In  addition,  teachers  must  assess  the 
effectiveness  of  the  courseware  when 
compared  against  traditional  methods. 
Unfortunately,  much  of  the  courseware 
currently  on  the  market  simply  compu- 
terizes materials  which  would  have  been 
better  left  in  a  textbook  or  more  effec- 
tively presented  by  a  film,  filmstrip  or 
videotape.  There  are  computer  literacy 
motivational  benefits  to  be  gained  in 
using  the  microcomputer  regardless  of 
whether  the  topic  should  have  been 
computerized  or  not,  but  teachers  must 
carefully  assess  the  implications  of  us- 
ing the  microcomputer  in  this  way  for 
this  purpose. 

Although  further  reserch  must  be 
done  to  fully  document  the  benefits  of 
CAI  over  traditional  instruction,  teach- 
ers debating  the  merits  of  both  ap- 
proaches might  consider  that  the  micro- 
computer's advantages  include  its  abil- 
ity to  individualize  the  instructional  pro- 
cess; to  manage  instruction;  to  simulate 
experiences  not  possible  without  a 
microcomputer;  to  provide  immediate 
reinforcement  and  corrective  feedback; 
to  motivate  students;  to  provide  care- 
fully sequenced  and  repetitive  instruc- 
tion; to  offer  courses  that  would  not 
have  been  possible  without  the  use  of 
the  microcomputer;  and  to  provide  gra- 


phics, animation,  sound  and  computa- 
tional capabilities  to  the  instructional 
process. 

A  careful  consideration  of  the  an- 
swers to  the  above  six  questions  will 
provide  teachers  with  a  documented 
rationale  for  microcomputer  use  which 
will  include  the  identification  of  the  sys- 
tem to  be  used;  its  schedule  of  use;  the 
content  and  instructional  objectives  to 
be  met  by  using  the  program;  the  char- 
acteristics of  the  intended  users;  the 
type  of  CAI  that  will  best  meet  these 
parameters;  and  a  defensible  argument 
for  the  use  of  the  microcomputer  rather 
than  a  more  traditional  instructional 
approach. 

With  the  rationale  stated,  teachers 
are  ready  either  to  locate  the  appro- 
priate courseware  or  to  evaluate  the 
courseware  they  would  like  to  integrate 
in  terms  of  how  effectively  it  meets  their 
curriculum  needs.  Some  teachers  are 
fortunate  in  having  the  support  of  a  cen- 
tralized educational  agency  but  at  the 
present  time,  many  teachers  must  de- 
velop the  skills  and  acquire  the  resour- 
ces and  the  knowledge  to  locate,  evalu- 
ate, and  integrate  courseware  on  their 
own. 

There  are  a  number  of  resources 
available  to  assist  teachers  in  the  selec- 
tion and  evaluation  process. 

There  are  for  example,  catalogues 
which  list  programs,  specify  the  re- 
quired hardware  system,  identify  the 
developer,  indicate  the  price  and  pro- 
vide a  description  of  the  content,  the 
grade  level,  and  the  type  of  presenta- 
tion. There  are  magazines  and  journals 
which  are  devoted  to  or  regularly  fea- 
ture evaluations  of  courseware  pack- 
ages currently  on  the  market.  Excellent 
evaluator's  guides  such  as  the  one  from 
MicroSIFT  are  available  to  assist  teach- 
ers  in   identifying   good   courseware. 
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There  are  organizations  and  individu- 
als, generous  with  their  time,  who  are 
willing  to  offer  advice  or  to  allow  others 
to  preview  their  courseware  libraries. 
Courseware  developers,  particularly  es- 
tablished publishers  of  educational 
materials,  are  often  willing  to  provide 
review  copies  or  will  demonstrate  their 
products  to  interested  teachers;  and 
conferences  and  workshops  offer 
another  opportunity  for  teachers  to  pre- 
view materials. 

It  is  assumed  for  the  purposes  of  this 
article  that  by  taking  advantage  of  these 
resources,  teachers  have  been  able  to 
identify  a  number  of  good  packages  in 
terms  of  establ  ished  criteria  for  the  eval- 
uation of  any  educational  materials. 
They  will  have  looked  at  the  rationale, 
the  goals,  and  the  objectives;  the  scope, 
depth,  and  sequence  of  the  content;  the 
methodology;  the  means  of  evaluation; 
and  the  support  materials;  and  they  will 
have  evaluated  the  courseware  in  terms 
of  the  effective  utilization  of  the  micro- 
computer in  presenting  the  topic. 

With  the  educational  quality  of  the 
package  or  packages  confirmed,  the 
evaluation  process  for  the  purpose  of 
I  curriculum  integration  can  begin. 

"This  evaluation  process 
requires  that  the 
characteristics  of  the 
program  or  series  of 
programs  being  considered 
match  the  required 
characteristics  specified  in 
the  assessment  of  the 
learning  situation  in  which 
the  courseware  is  to  be  used." 

This  evaluation  process  requires  that 
the  characteristics  of  the  program  or 
series  of  programs  being  considered 
match  the  required  characteristics  spe- 
cified in  the  assessment  of  the  learning 
situation  in  which  the  courseware  is  to 
be  used. 

Information  regarding  the  hardware 
and  software  systems  for  which  the 
program  has  been  designed  can  easily 
be  found  in  the  developer's  product 
advertisement  or  in  the  documentation 
which  accompanies  the  program.  Eval- 
uating the  potential  usefulness  of  a 
program  in  terms  of  the  ratio  of  stu- 
dents per  microcomputer  use  in  each 
teacher's  learning  situation  is.  however, 
more  difficult. 

Unfortunately,  most  programs  have 
been  developed  assuming  one  micro- 
computer available  to  each  student  in 


the  class  at  all  times.  The  reality  of  most 
situations  is  far  from  this  ideal.  Teachers 
with  limited  access  to  a  microcomputer 
must  consider  whether  the  program 
can  be  used  in  any  other  way  other  than 
the  one  to  one  situation  specified  by  the 
developers  and  whether  the  instruction- 
al benefits  are  worth  all  the  classroom 
management  problems  in  making  the 
courseware  fit  the  reality  of  the  learning 
situation. 

The  problem  of  scheduling  students' 
use  of  the  microcomputer  becomes 
less  difficult  the  fewer  the  number  of 
students  involved.  For  this  reason,  a 
careful  assessment  of  the  instructional 
needs  and  the  identification  of  those 
students  who  would  benefit  most  from 
using  the  program,  make  the  classroom 
management  and  curriculum  integra- 
tion process  much  less  difficult. 

Packages  which  are  easily  adaptable 
to  a  variety  of  classroom  learning  envir- 
onments, including  single  or  multiple 
machines  and  placement  of  hardware 
inside  or  outside  the  classroom;  which 
include  management  systems  and  re- 
cord keeping  capabilities;  and  which 
contain  suggestions  for  classroom 
logistics  in  a  variety  of  hardware  situa- 
tions are  the  ones  which  best  survive 
the  courseware  evaluation  process  for 
curriculum  integration. 

Thirdly,  it  is  essential  that  the  instruc- 
tional objectives  of  the  package  being 
evaluated  match  the  instructional  ob- 
jectives of  the  content  or  the  instruc- 
tional needs.  Good  courseware  gener- 
ally includes  the  instructional  objec- 
tives of  the  package  as  an  integral  part 
of  the  documentation.  However,  if  not 
included,  the  instructional  objectives 
must  be  inferred  by  the  evaluating 
teacher  after  a  thorough  preview  of  the 
program  and  the  support  materials.  The 
courseware  objectives  can  then  be  com- 
pared and  matched  with  the  curriculum 
objectives  and  the  program  formally 
integrated  into  the  appropriate  unit  or 
chapter. 

In  the  teacher's  assessment  of  the 
role  the  courseware  is  to  play  in  the 
instructional  process,  the  intended 
users  have  been  identified.  In  the  course- 
ware evaluation  process,  it  is  now  es- 
sential that  the  ability  level  of  the  in- 
tended users  be  matched  with  the  in- 
structional prerequisites  required  be- 
fore the  students  can  successfully  use 
the  program.  Do  the  students  have  the 
necessary  skills,  concepts,  and  expe- 
riences to  benefit  from  using  the 
program? 

Good  documentation  will  indicate 
some  of  the  instructional  prerequisites 
and,  if  appropriate,  some  programs  pro- 


vide a  diagnostic  test  with  which  the 
students'  level  of  ability  can  be  assessed. 
But  if  no  entry  competencies  are  listed, 
the  teacher  must  preview  the  material, 
assessing  the  reading  level  by  using  a 
readability  formula,  determining  the  skill 
and  concept  levels  required  of  the  users, 
devising  a  diagnostic  test  if  necessary 
from  sample  questions  from  the  pro- 
gram, and  taking  note  of  any  special- 
ized vocabulary,  supplementary  re- 
sources, or  user  instructions  which  the 
student  may  need  or  with  which  they 
may  have  difficulty. 

"...//  is  essential  that  the 
instructional  objectives  of  the 
package  being  evaluated 
match  the  instructional 
objectives  of  the  content  or 
the  instructional  needs." 

If  the  student's  level  of  ability  does 
not  match  the  inferred  or  specified 
entry  competencies,  either  the  course- 
ware will  have  to  be  rejected  or  the 
instruction  will  have  to  be  planned  to 
bring  students  to  the  required  level  of 
entry  competency  before  they  actually 
use  the  program.  The  degree  of  discrep- 
ancy between  the  students'  ability  level 
and  the  entry  competencies  required  by 
the  program  will  likely  be  the  determin- 
ing factor  in  the  teacher's  decision. 

By  following  this  courseware  evalua- 
tion/curriculum integration  process  the 
persevering  teacher  will  have  identified 
a  good  courseware  package  which  will 
run  on  their  particular  hardware  sys- 
tem, which  suitably  fills  their  content 
and  instructional  needs,  which  can  be 
reasonably  utilized  within  the  logistics 
of  their  particular  classroom  situation, 
and  which  is  appropriate  to  the  skill, 
concept  and  experience  level  of  the 
intended  users. 

Finally,  hopefully,  the  package  will  be 
cheap. 
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States  Need  to  Rethink 
Software  Strategies 


by  William  Wilken 
and  Charles  Bloschke 


ci 


ui 


Recognizing  the  short  supply  of  quality 
educational  software,  state  authorities 
are  working  with  mounting  vigor  to 
address  the  problem.  State  education 
agencies  in  North  Carolina  and  Texas 
have  established  sophisticated  soft- 
ware review  programs.  Several  states 
have  followed  Minnesota's  lead  in 
forming  their  own  software  develop- 
ment groups,  albeit  on  a  more  limited 
scale.  Arizona  is  considering  a  bill  that 
would  place  instructional  software 
under  the  state  textbook  adoption  pro- 
cess. Virtually  all  states  are  providing 
local  districts  with  technical  assistance 
in  software  selection  by  developing 
consumer  checklists  and  guidelines. 

The  concern  of  state  officials  is  to  be 
commended.  Most  of  the  inadequacies 
in  today's  instructional  software  are 
too  complex  or  too  costly  to  address 
effectively  at  the  local  level,  save  per- 
haps in  a  few  urban  districts. 

Getting  better  software  is  an  enor- 
mous challenge,  and  the  software  im- 
provement-initiatives of  some  states  are 
not  up  to  it.  Many  well-intended  efforts 
suffer  from  common  shortcomings. 

First,  many  states  emphasize  soft- 
ware evaluation  without  simultan- 
eously providing  specific  economic 
ncentives  for  software  development, 
valuation  is  important,  but  the  supply 
f  quality  software  will  not  increase 
ubstantially  until  developers  and  pub- 
lishers have  greater  reason  to  invest  in 
meeting  educational  needs.  Despite  the 
(ballyhoo  about  classroom  computing, 
[sales  of  instructional  software  in  1982 
were  less  than  S30  million — a  drop  in 
the  bucket  compared  to  microcomput- 
er software  sales  overall,  particularly  in 
the  home  market. 

There  are  effective  economic  incen- 
tives schools  could  provide  to  publish- 
ers and  developers.  A  miniscule  reallo- 
cation of  existing  educational  outlays — 
j  just  a  .10  percent  shift  in  present  public 
school  operating  expenditures — could 
increase  funds  for  instructional  soft- 
ware purchases  by  about  $  100  million. 
States  could  enter  collaborative  devel- 
opment agreements  with  publishers  or 
give  tax  credits  for  instructional  soft- 
ware development  the  way  some  now 


grant  tax  credits  for  donations  of  com- 
puter hardware.  Small  states  with  little 
buying  power  by  themselves  could 
form  software  development  consortia, 
pooling  their  investments  for  com- 
monly agreed  purposes. 

Second,  evaluation  programs  and 
on-line  software  databases  in  each  state 
are  costly  duplications  of  effort.  There 
just  is  no  compelling  reason  why  each 
state  should  evaluate  and  disseminate 
reviews  about  the  same  instructional 
software.  It  would  make  more  sense  for 
states  to  carry  out  their  evaluations  on 
a  collaborative  basis,  splitting  respon- 
sibility by  subject  area,  type  of  evalua- 
tion or  dissemination  function. 

Third,  states  are  missing  some  low- 

"Getting  berrer 
software  is  an  enor- 
mous challenge  and 
some  srares  are  nor 
up  ro  ir." 

cost  software  improvement  strategies. 
Perhaps  none  of  these  is  more  impor- 
tant than  addressing  wholesale  un- 
authorized copying  and  pirating  of 
instructional  software.  According  to  re- 
sponsible industry  sources,  at  least  one 
"no-name" instructional  software  prod- 
uct is  available  for  every  commercially 
marketed  product.  By  educating  local 
districts  about  the  consequences  of 
these  practices,  and  by  encouraging 
them  to  adopt  strong  sanctions  against 
copying  and  pirating,  states  will  move 
toward  overcoming  a  serious  obstacle 
to  a  larger  supply  of  quality  commer- 
cial educational  software.  Like  the  few 
local  districts  that  have  instituted 
voluntary  measures  of  their  own,  states 
are  likely  to  reap  very  large  vendor 
discounts. 

Fourth,  state  efforts  too  often  do  not 
result  in  maximum  benefits  because  of 
inadequate  coordination  within  and 
between  agencies.  State  agencies  re- 
sponsible for  telecommunications, 
data    processing,    and    instructional 


computing  commonly  act  with  little 
regard  for  what  other  agencies  are 
doing.  Similarly,  bureaus  within  state 
education  agencies  have  a  tendency  to 
do  their  own  thing.  Fortunately,  some 
states  recognize  these  problems  already 
and  are  initiating  remedial  measures. 
In  Montana,  for  example,  the  Office  of 
Public  Instruction  in  cooperation  with 
two  other  state  agencies  has  proposed 
legislation  that  would  set  up  five 
regional  technical  centers  designed  to 
serve  the  computer  needs  of  local 
schools,  farms,  and  small  businesses. 

Fifth,  most  efforts  aimed  at  improv- 
ing instructional  software  take  place  in 
a  policy  vacuum.  While  an  awful  lot 
has  been  said  about  how  computers 
will  revolutionize  schools,  almost  all 
efforts  aimed  at  improving  instruc- 
tional software  assume  that  schools 
will  remain  pretty  much  unchanged. 
With  or  without  computers,  however, 
schools  seem  destined  to  change  dram- 
atically in  the  next  decade.  The  com- 
mitment of  many  governors  to  force 
closer  ties  between  education  and  eco- 
nomic development,  the  pending  wide- 
scale  retirement  of  teachers  and  princi- 
pals, pressure  for  higher  educational 
standards — particularly  in  math  and 
science — will  all  leave  significant 
marks  on  schools  in  the   1980s. 

States  must  focus  on  the  kind  of 
questions  recently  raised  by  Louisian- 
a's state  school  chief,  J.  Kelly  Nix,  in 
his  charge  to  his  Task  Force  for  Com- 
puter Literacy:  "What  is  computer 
literacy  .  .  .  What  is  the  common 
ground  between  computer  technology 
and  the  older  technologies  for  learning 
. . .  Do  we  arbitrarily  establish  comput- 
ers as  a  different  type  of  resource,  or  do 
we  take  advantage  of  the  experience  we 
have  gained  from  implementing  .  .  . 
other  programs?"  □ 

William  Wilken  is  director  of  stale  liaison  for 
Project  SLA  TE  and  a  partner  in  Helminski  & 
Wilken  of  Washington  D.C.  Charles  Blaschke 
is  director  of  Project  SLA  TEand  President  of 
Education  Turnkey  Systems.  Inc.  of  Falls 
Church.  Virginia.  SLA  TE.  funded  by  the 
Department  of  Education,  assists  state-level 
policy  makers — including  legislators — plan 
for  the  effective  use  of  technology  in  their 
respective  states. 


96 


May/ June  1983 


Classroom  Computer  News 


« 


i.-VmnCi 


"TT 


— - 


— — 


**jG  ■■■'. 


i.r^.iiM 


-,     .M. 


.J— I 


M.  ».."«...■ 


'-"; 


.**. 


j* 


J 


w  6 

5- 

^  tri 

n  u 

U  H 

n  > 
a  ui 


z 

h 
Z 

g 

< 

D 
3 
Q 
U 

> 

m 


Software  Evaluation: 

A  Coordinated  Effort  Needed 


Margaret  Bingham* 

Seldom  a  week  passes  that  I  do  not 
receive  a  new  "computer  magazine"  or 
catalog  of  computer  programs.  Within 
the  covers,  the  listings  of  software  avail- 
able for  purchase  appear  to  include 
every  type  of  program  any  microcom- 
puter user  would  ever  want  or  could 
use.  Yet,  closer  examination  reveals 
gaps— not  all  grade  levels,  academic 
achievement  levels,  curriculum  areas, 
or  machine  configuration  versions  are 
to  be  found.  Does  such  software  exist 
but  is  just  not  in  these  publications?  An 
even  more  detailed  investigation  of 
these  listings  generates  an  endless 
stream  of  questions  concerning  the 
purpose  of  the  software,  the  manner  of 
presentation,  the  appropriateness  of  us- 
ing the  microcomputer  for  such  a  pro- 
gram, the  equipment  needed  for  full 
access  of  the  software  features,  an  iden- 
tification of  the  target  audience,  the 
strengths  and  weaknesses  of  the  pro- 
gram, and  so  on.  How  can  these  ques- 
tions be  answered? 

I  continually  advise  North  Carolina 
educators  that  if  they  cannot  obtain  a 
copy  of  advertised  software  to  review  or 
if  they  do  not  know  a  trusted  source 
who  has  witnessed  the  software  in  oper- 
ation, then  do  not  buy  it.  Because  the 
majority  of  software  programs  for  sale 
do  not  have  a  free  or  inexpensive  demo 
disk  or  a  trial  examination  period,  be- 
cause shrinking  school  budgets  limit 
the  purchase  of  software  programs,  and 
because  many  software  programs  are 
not  marketed  by  a  salesperson  knock- 
ing on  school  building  doors,  the  micro- 
computer user  can  become  easily  frus- 
trated in  this  search  for  quality  pro- 
grams. In  my  role  as  a  consultant  to  the 
North  Carolina  public  school  staffs  on 
microcomputer  acquisition  and  imple- 
mentation, I  encounter  such  frustration 
daily  Sometimes  the  frustration  is  ex- 
pressed by  a  user  seeking  assistance; 
sometimes,  by  myself  or  another  con- 
sultant trying  to  provide  this  assistance. 
Whatever  the  source  of  the  frustration,  I 
believe  such  feelings  are  not  limited  to 
the  boundaries  of  the  state  of  North 
Carolina.  What  will  resolve  these  frus- 

'  Instructional  Computing  Coordinator,  In- 
formation Systems  Division.  116West  Eden- 
ton  Street  Raleigh.  NC  27611 


trations?  How  can  these  quality  pro- 
grams be  identified? 

A  very  viable  solution  to  these  dilem- 
mas would  be  to  use  software  evalua- 
tion lists.  Such  lists  exist  today,  but  they 
are  few  in  number  and  even  more 
limited  in  the  number  of  items  reviewed. 
Beyond  a  synopsis  of  content  and  an 
attempt  to  identify  the  hardware  needed 
to  activate  the  software,  these  lists  vary 
greatly.  Generally  there  is  no  added 
note  to  enlighten  the  reader  on  the 
evaluator's  background  in  order  to  dis- 
cern the  "rose-tinted  glasses"  through 
which  the  software  was  evaluated.  Sel- 
dom is  criticism  of  the  software  pro- 
vided. The  strengths  are  given  but  the 

'The  microcomputer  user  can 
become  easily  frustrated  in  this 
search  for  quality  programs." 

weaknesses  are  only  alluded  to  by  their 
absence.  The  potential  use — grade  level, 
instructional  technique,  academic  pre- 
requisites— is  randomly  addressed  in 
many  of  the  current  software  evaluation 
lists.  I  do  not  think,  however,  that  all  lists 
are  worthless.  They  are  not.  There  are 
several,  for  example  MicroSIFTs  publi- 
cation, that  are  refreshing  changes  and 
extremely  useful  as  resources.  There 
may  well  be  other  high  quality  evalua- 
tion lists  that  have  yet  to  cross  my  desk. 
Without  some  organized,  broadly-based 
operation  to  coordinate  all  the  current 
and  future  individual  efforts  to  evaluate 
software,  educators  and  microcompu- 
ter users  in  general  will  continue  to  be 
frustrated  as  they  search  for  the  best 
software  to  meet  their  needs. 

The  basis  exists  for  establishing  such 
a  coordinated  operation.  Evaluation  of 
software  is  already  occurring  in  many 
areas  of  the  United  States.  Perhaps  the 
most  widely  known  and  elaborate  eval- 
uation process  at  this  time  is  the  one 
undertaken  by  MicroSIFT.  Their  field 
test  process,  described  in  the  October 
1981  issue  of  MicroSIFT  News,  resulted 
in  software  reviews  that  incorporated 
most  of  the  evaluation  criteria  men- 
tioned above  as  desired  in  high  quality 
evaluation  lists.  A  similar  operation  is 
occurring  in  North  Carolina  under  the 
direction  of  the  Division  of  Educational 
Media  of  the  North  Carolina  Depart- 
ment of  Public  Instruction  and  in  coop- 
eration with  the  North  Carolina  Instruc- 
tional Computing  Project.  Both  activi- 


ties seek  professional  opinions  to  obtain 
the  reviews  (only  North  Carolina  educa- 
tors are  used  in  the  North  Carolina 
activity),  publish  reviews  that  are  com- 
posite summaries  of  these  evaluations, 
and  include  in  the  reviews  any  needed 
criticism  as  well  as  praise.  The  Micro- 
SIFT reviews  contain  bibliographical 
information,  a  very  helpful  evaluation 
summary  chart,  and  information  group- 
ed in  informative  categories  of  instruc- 
tional objectives,  instructional  prereq- 
uisites, content  and  structure,  potential 
uses,  and  major  strengths  and  weak- 
nesses. The  North  Carolina  reviews 
are  not  as  elaborate  in  format,  as  yet, 
but  do  include  all  of  the  above  except  an 
evaluation  chart.  The  North  Carolina 
reviews  are  based  on  the  following 
categories: 

1.  Explanation  of  what  the  program 
does  and  what  it  is  intended  to 
do. 

2.  Explanation  of  how  the  program 
works,  citing  strengths  and  weak- 
nesses in  the  operation  of  the 
program. 

3.  Description  of  the  teacher's 
guide  and  accompanying  docu- 
mentation. 

4.  Suggestions  as  to  how  the  pro- 
gram would  best  fit  into  the 
North  Carolina  public  school 
curriculum. 

A  concern  not  addressed  by  either  list  is 
the  need  for  information  on  the  back- 
ground of  the  reviewer(s)  for  each 
review.  This  information  would  certainly 
provide  greater  credibility  for  the  review. 
Even  with  these  efforts  and  the  other 
software  evaluation  procedures  and  re- 
view formats  that  exist,  I  believe  that  the 
most  beneficial  reviews  are  yet  to  come. 
They  will  be  the  result  of  a  combined 
effort,  tapping  the  resources  already 
available.  Whether  this  is  an  expansion 
of  MicroSIFTor  an  organization  of  state 
education  agency  and  consortium  ef- 
forts for  a  combined  effort  is  yet  to  be 
realized.  It  is  time  to  consider  such:  in 
fact,  the  time  has  already  past.  Educa- 
tors need  the  reviews  now  and  they 
need  them  faster  than  is  currently  pos- 
sible. From  my  vantage  point  at  the 

"Educators  need  the  reviews 
now  and  they  need  them  faster 
than  is  currently  possible." 

state  level,  I  believe  the  resources  are 
available:  educators  with  the  expertise 
to  assist  with  the  review  of  the  software 
and  enough  state  agencies  and  consor- 
tiums already  involved  on  their  own  in 
software  evaluation  activities  It  is  time 
to  share  our  experiences  and  to  use 
these  resources  collectively. 
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SUMMARY  COURSEWARE  ADOPTION 

PROCEDURES  BY  STATES 

(APRIL  1983) 


State 

Adopts  Texts 

>> 

o 

°l — 

'o 

Q- 
O 

Adoption/ 
Standard 
In  Place 

Adoption/ 

Standard 

Expected 

Evaluation/ 

Review/ 

Dissemination 

-o 
+-> 

C/O 

S- 
CD 

-a 

c 

=3 

Alabama 

Yes 

X 

Arizona 

Recommends 

X 

Arkansas 

Yes 

X 

California 

Reviews  (not  binding) 

X 

Colorado 

Local  Adoptions 

X 

Delaware 

No  Mandate 

X 

Florida 

Yes 

X 

Georgia 

Yes 

X 

Hawaii 

Recommends 

X 

Idaho 

Yes 

X 

Illinois 

No  -  provides  funds 

X 

Indiana 

Yes 

X 

Kansas 

Recommends 

X 

Kentucky 

Yes 

X 

Louisiana 

Yes 

X 

Mississippi 

Yes 

X 

Nevada 

Yes 

X 

New  Mexico 

Yes 

X 

No.  Carolina 

Yes 

X 

Oklahoma 

Yes 

X 

Oregon 

Yes 

X 

So.  Carolina 

Yes 

X 

Tennessee 

Yes 

X 

Texas 

Yes 

X 

Utah 

Yes 

X 

Virginia 

Yes 

X 

West  Virginia 

Yes 

X 
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FOR  IMMEDIATE  RELEASE 

NEA  Plans  To  Market,  Evaluate 
Computer  Software  for  Education 

WASHINGTON,  D.C. — The  National  Education  Association  today  announced  a 
major  new  effort  designed  to  make  computers  a  more  effective  classroom  learning 
tool. 

The  new  program — the  "NEA  Educational  Computer  Service" — will  assess, 
endorse,  and  market  computer  software  under  a  joint  agreement  between  NEA's 
National  Foundation  for  the  Improvement  of  Education  and  Cordatum,  Inc.,  a 
Maryland-based  full  service  computer  firm. 

"This  program  is  a  direct  response  to  the  instructional  needs  of  our 
members,"  notes  NEA  President  Willard  McGuire.   "The  lack  of  high-quality 
software  has  frustrated  teachers  ever  since  microcomputers  first  started 
appearing  in  classrooms." 

Adds  Sharon  Robinson,  NEA's  director  of  Instruction  and  Professional 
Development:   "The  NEA  Educational  Computer  Service  will  help  provide  teachers 
the  top-notch  programming  they've  needed  all  along." 
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NEA  Plans  To  Market,  Evaluate  2 

Computer  Software  for  Education 

The  NEA  Service  will  examine  and  catalog  software  prepared  by  both  com- 
mercial and  nonprofit  publishers.   Teachers  throughout  the  nation  will  also 
be  invited  to  submit  software  they've  developed  and  are  using  with  their 
students.   Such  courseware,  if  it  passes  technical  and  instructional  assess- 
ment tests,  will  be  distributed  through  the  Service. 

The  NEA  Educational  Computer  Service  will  also  guide  teachers  through  the 
computer  hardware  maze.   The  Service  catalog  will  offer  descriptions  and 
documentation  for  computers,  disk  drives,  modems,  and  data  entry  devices — 
as  well  as  present  various  component  configurations  to  help  educators  select 
the  equipment  best  suited  to  their  needs. 

The  existence  of  the  NEA  Service  will  make  it  considerably  easier  for 
talented  programmers  to  reach  educational  users. 

"The  cost  of  marketing  microcomputer  products  to  85,000  schools  and 
16,000  school  districts  has  discouraged  many  companies  from  entering  the 
educational  market,"  explains  Merle  Garvis,  president  of  Cordatum,  the  co- 
sponsor  of  the  Service.   "This  situation  has  limited  the  new  products  available 
to  teachers  and  students.   We  think  the  NEA  Educational  Computer  Service  will 
substantially  benefit  manufacturers  and  publishers  by  providing  them  with  a 
major  marketing  channel  not  previously  available." 

Inquiries  from  teachers — and  commercial  and  nonprofit  software  publishers — 
about  the  assessment  and  listing  of  their  courseware  in  the  NEA  Educational 
Computer  Service  catalog  are  invited.   Write  to  NEA  Educational  Computer 
Service,  A720  Montgomery  Lane,  Bethesda,  Maryland  20814,  or  call  Dr.  Larry 
Fedewa,  Program  Director,  at  (301)  951-9244. 
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NEA  EDUCATIONAL  COMPUTER  SERVICE 
Background  Paper 

The  purpose  of  this  background  paper  is  to  provide  additional  information  to 
supplement  the  May  6,  1983,  announcement  of  the  NEA  EDUCATIONAL  COMPUTER  SERVICE. 
If  further  information  beyond  the  scope  of  this  paper  is  needed,  call  or  refer 
questions  either  to  Dr.  Jack  Kleinmann,  Executive  Director  of  NFIE  (202-822-7840) 
or  to  Dr.  Larry  Fedewa,  Director  of  the  NEA  EDUCATIONAL  COMPUTER  SERVICE 
(301-951-9244) . 


WHO:  o  NEA 

Serving  the  needs  of  teachers,  the  National  Education  Association, 
with  1.7  million  members,  is  the  largest  educational  organization 
in  the  world. 

o  NFIE 

The  National  Foundation  for  the  Improvement  of  Education,  created 
in  1969  by  the  NEA,  is  a  501 Cc) (3)  nonprofit,  tax  exempt, 
educational  and  charitable  institution  whose  mission  is  to 
improve  the  quality  of  education  available  to  citizens  of 
the  United  States  and  other  countries. 

o  Cordatum,  Inc. 

A  Bethesda,  Maryland,  professional  computer  service  firm,  Cordatum 
is  in  its  tenth  year  of  operation.   It  has  specialized  in  pro- 
viding consulting,  programming,  and  training  services  with  an 
emphasis  on  textual  data  management  systems.   Cordatum  has 
evolved  into  a  diversified,  high  technology  company  with 
numerous  installations  of  generalized  systems  and  applications 
software  in  both  the  public  and  the  private  sectors. 

WHAT:  o  NEA  EDUCATIONAL  COMPUTER  SERVICE 

A  collaborative,  self-sustaining  service  that  provides  computer 
products  and  services  to  teachers  and  school  districts  at  the 
lowest  possible  cost  consistent  with  high  standards  of  quality. 

WHY:  o  To  provide  educational  software  that  meets  consistent  standards 

of  high  quality 

o  To  involve  teachers  in  the  development  and  distribution  of 
well-designed  computer  software 

o  To  assist  teachers  and  school  systems  in  making  the  most  effective 
educational  use  of  high  technology 

o  To  provide  a  marketing  channel  not  previously  available  for 
publishers  and  manufacturers  of  high  quality  educational 
computer  products 


HOW:  o  A  frequently  updated  catalog  will  be  published  from  which      ^—. 

teachers  and  school  districts  can  order  the  following:         \ 

—  Courseware,  both  teacher  developed  and  commercially  available 

—  Other  software,  e.g.,  administrative,  such  as  student  records 
(grades,  attendance),  diagnostic  tools,  etc. 

—  Hardware  and  accessories,  treated  separately  and  in  compatible 
configurations 

—  Relevant  publications  for  teachers  and  students 

—  Seminar  schedules,  communications  channels  with  other  users, 
training,  and  other  services 

o  Teachers  as  well  as  commercial  vendors  throughout  the  nation 
will  be  invited  to  submit  courseware  they  have  developed. 

o  Submitted  courseware  will  be  screened  through  a  technical 

and  instructional  assessment  process  by  programmers  and  teachers. 

o  Courseware  that  successfully  passes  through  the  assessment 
process  will  be  published  in  a  catalog  and  distributed  by 
the  NEA  EDUCATIONAL  COMPUTER  SERVICE. 

o  Subscribers  will  be  able  to  receive  needed  information  by      V 
calling  an  800  toll-free  number. 

o  All  products  in  the  frequently  updated  catalog  will  be  provided 
to  any  of  the  1.7  million  NEA  members  and  subscribers  at  the 
lowest  possible  cost  consistent  with  high  standards  of  quality. 

WHEN: 

NOW  —  Information: 

O   NEA  EDUCATIONAL  COMPUTER  SERVICE 
4720  Montgomery  Lane 
Bethesda,  Maryland  20814 
(301-931-9244) 

Fall  1983  —  Service  will  be  operational : 

o  Same  address 

o  800  telephone  number 

o  Catalog  available 

o  Products  available 
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Microcomputer  Software 

Development 

for  Schools: 

What,  Who,  How? 


Charles  L.  Blaschke 


The  major  bottleneck  limiting  the  widespread  and 
effective  use  of  microcomputers  in  elementary  and 
secondary  schools  is  the  availability  of  quality 
software  which  meets  high-priority  user  needs. 
Having  stated  the  "obvious,"  especially  to  readers 
of  this  magazine,  we  conducted  an  informal  survey 
early  this  year  through  mailed  questionnaires, 
telephone  discussions,  and  personal  meetings  with 
"interested"  users  at  six  national  education  confer- 
ences to  identify  priority  user  needs  and  percep- 
tions of  the  types  of  applications  at  the  building 
level  which  low-cost  microprocessors  could  fulfill. 
This  article  summarizes  the  results  of  this  survey  of 
approximately  1,200  respondents.  Ongoing  soft- 
ware development  approaches  are  then  highlighted 
with  some  "crystal  ball  gazing"  about  the  emerg- 
ing, unsettled  microcomputer  field. 

Perceptions  of  priority  user  needs  vary  consider- 
ably among  respondents  by  "types"  (e.g.,  second- 
ary school  principals  versus  elementary  principals) 
and  the  degree  of  prior  knowledge  about  the 
capabilities  as  well  as  limitations  of  microproc- 
essors. Most  knowledgeable  respondents  who  have 
given  some  thought  to  their  specific  needs  view  the 
microcomputer  as  a  "mule"  rather  than  a  "quarter 
horse"— a  relatively  slow,  hard-working  machine 
which  will  reduce  routinized  staff  time  and  paper- 
work for  a  number  of  users  at  the  building  level. 
Most  respondents  felt  the  microcomputer  could  be 
used  for  both  administrative  and  instructional 
purposes  (at  the  least  it  would  have  to  be  proposed 
as  "multi-purpose"  to  obtain  local  district  re- 
sources for  purchase).  While  most  respondents 
perceived  the  need  for  "stand-alone"  microcom- 
puter applications,  a  surprising  number  of  respon- 
dents were  considering  micro-mini  "networks"  (see 
Matthews,  Educational  Technology,  November 
1978).   . 


Charles  L.  Blaschke  is  President  of  Education  TURNKEY 
Systems,  Inc.,  Washington,  D.C.  and  Director  of  the 
Microcomputer  Education  Applications  Network  (MEAN), 
created  recently  by  Education  TURNKEY  Systems. 


Microcomputer  application  interest  and  existing 
activity  are  highest  at  the  secondary  school  level. 
At  their  annual  convention  in  February  1979,  over 
50  percent  of  the  550  secondary  principals  who 
observed  software  demonstrations  at  the  MEAN 
booth  stated  that  they  had  already  purchased  (or 
had  on  order)  one  or  more  microprocessors.  Most 
of  these  units  were  relatively  small  with  limited 
peripheral  equipment.  Instructional  applications 
perceived  to  be  useful  and  feasible  included  teach- 
ing BASIC  programming,  science  instruction,  en- 
richment programs,  simulations  for  the  gifted  and 
talented,  and  supplemental  basic  skills  instruction 
for  remedial  education.  Most  secondary  principals 
saw  the  potential  for  using  the  microprocessor  in 
monitoring  student  progress  and  in  scoring  tests. 

Several  priority  administrative  applications  were 
also  identified.  While  virtually  all  secondary  princi- 
pals expressed  the  need  for  better  scheduling  and 
student  accounting,  only  a  few  felt  the  microcom- 
puter was  "the  answer,"  unless  the  micro  could  be 
tied  into  a  larger  unit,  which  many  indicated  they 
could  access.  Most  secondary  principals,  whose 
schools  had  large  enrollments  and  were  legally 
classified  as  "local  education  agencies,"  were  inter- 
ested in  financial  reporting,  equipment  control, 
and  other  business  applications. 

Elementary  principals'  needs  and  their  percep- 
tions of  microcomputer  applications  meeting  them 
are  rather  different  from  those  of  their  counter- 
parts at  the  secondary  level,  for  a  number  of 
reasons.  First,  enrollments  are  usually  much  smal- 
ler, which  reduces  the  need  for  certain  administra- 
tive applications.  Second,  a  relatively  larger  propor- 
tion of  elementary  students  participate  in  federal 
or  state  special  projects,  such  as  ESEA  Title  I  and 
P.L.  94-142,  the  new  Education  for  the  Handi- 
capped legislation,  both  of  which  place  additional 
time-consuming  tasks  on  building-level  staff.  In- 
deed, the  application  in  which  virtually  all  elemen- 
tary principals  felt  a  priority  need  was  a  software 
package  which  could  automate  many  of  the  steps 
involved  in  developing  and  updating  "individual 
education  programs"  (lEPs),  which  are  required  by 
P.L.  94-142  for  each  handicapped  child.  State 
formats  for  lEPs  may  be  25  pages  long,  including 
several  pages  of  short-term  instructional  objectives 
which  have  to  be  specified  along  with  learning 
activities  and  have  to  be  updated  annually.  A 
teacher  may  spend  several  hours  in  writing,  rewrit- 
ing, and  updating  a  single  IEP  each  year.  Most 
principals  felt  the  microcomputer  could  not  only 
assist  in  writing  and  updating  the  lEPs,  but  also 
would  be  extremely  useful  in  documenting  all  of 
the  time-consuming  "processing  activities"  through 
which  a  special  education  child  proceeds,  in  antici- 
pation   of    potential    lawsuits    by    public    interest 
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groups  or  parents  alleging  violations  of  due  process. 
A  lesser  number,  but  still  significant  proportion,  of 
elementary  principals  felt  the  "micro"  could  be 
extremely  useful  in  test-scoring  and  evaluations, 
particularly  when  building-level  staff  time  and  local 
dollars  are  allocated  to  pay  for  these  functions. 

Beginning  in  1979,  each  Title  I  program  is 
required  to  use  one  of  three  federally-mandated 
evaluation  models  and  reporting  systems.  In  addi- 
tion to  savings  in  staff  time  and  costs  on  paper 
reduction,  many  principals  felt  their  Title  I  and 
regular  teachers  could  make  better  use  of  test 
scores  and  evaluations  if  they  were  provided 
feedback  on-site  immediately.  These  applications 
were  also  identified  as  a  high-priority  need  of 
directors  of  federal  and  state  education  programs 
during  a  convention  in  Washington,  D.C.  in  March, 
1979.  Respondents  during  this  conference  also 
expressed  interest  in  the  use  of  the  microcomputer 
(tied  into  a  word  processor)  to  generate  state  and 
federal  reports. 

Another  application,  particularly  of  interest  to 
elementary  principals  and  curriculum  specialists, 
was  the  conversion  of  curriculum  reference  guides 
to  floppy  discs.  In  those  districts  using  math 
and  reading  individualized  instructional  learning 
systems,  most  felt  that  the  microcomputer 
would  facilitate  the  effective  implementation 
of  instructional  programs  by  referencing  test 
items  to  prescriptions  and  updating  student 
mastery  profiles.  In  districts  where  curriculum 
specialists  and  teachers  had  developed  their  own 
taxonomy  of  test  items/skills/instructional  objec- 
tives/curriculum page  references,  the  need  for  a 
"skeletal"  program  was  widely  expressed.  Other 
instructional  applications  of  high  interest  to  ele- 
mentary principals  and  curriculum  specialists  were 
test  drills  for  math  and  reading,  math  simulations 
and  games,  and  computer  "awareness"  programs  of 
instruction. 

Software  Development  Activities 

The  development  of  software  for  microcom- 
puter applications  in  education  is  a  costly  process, 
especially  in  relationship  to  the  decreasing  cost  of 
hardware,  and  it  is  risky  to  both  the  user  and  the 
developer.  The  risk  to  the  user  is  the  quality  of  the 
software  and  the  "real"  cost  of  getting  the  system 
"up  and  running."  The  risk  taken  by  the  developer 
of  costly  and  quality  software  is  at  least  two-fold: 
(a)  assurance  that  the  hardware  for  which  the 
software  is  developed  will  be  widely  used;  and  (b) 
protection  through  copyrights  and  other  incentives 
which  increase  the  probability  that  the  return  on 
investment  may  be  assured.  A  number  of  activities 
are  presently  under  way  to  facilitate  the  develop- 
ment  and   dissemination   of  educational   software 


"Here— take  this  course  in  domestic  tranquili- 
ty and  solve  your  own  problems." 


applications  on  microcomputers;  each  reflects  vari- 
ous attempts  to  minimize  risk  and  uncertainty. 

A  large  number  of  respondents,  especially  those 
who  have  already  purchased  one  or  more  micro- 
processors, plan  to  develop  software  applications 
to  meet  their  specific  needs.  Particularly  at  the 
secondary  level,  school  staff  (and  in  many  in- 
stances, students)  are  actively  developing  programs. 
For  the  most  part,  these  software  packages  are 
relatively  limited  in  scope,  focusing  upon  local 
needs.  Some,  however,  are  much  more  comprehen- 
sive and,  to  varying  degrees,  have  been  supported 
financially  or  otherwise  by  hardware  manufactur- 
ers. 

At  this  writing,  it  would  appear  that  more 
activity,  time,  and  effort  are  being  devoted  by 
individuals  and  various  "networks"  or  "consortia" 
to  convert  existing  computer  administrative  and 
CMI-CAI  applications,  designed  for  use  on  larger 
mainframes,  to  modules  and  languages  compatible 
with  a  variety  of  microprocessors. 

Some  educational  software  applications  are  be- 
ing developed  under  contract  with  microcomputer 
hardware  manufacturers  directly.  Developers  range 
from  individuals  to  independent  consultants  to 
university  staff.  In  other  instances,  distributors  or 
manufacturers  are  developing  applications. 

A  large  number  of  officials  in  Intermediate 
Education    Units  (lEUs),  which  have  traditionally 
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provided  computer  services  for  local  education 
agencies,  are  assessing  the  microcomputer  very 
seriously,  most  with  alarm.  Only  a  small  percentage 
of  these  lEUs  is  seriously  considering  the  feasibility 
of  "networks"  utilizing  microcomputers.  lEUs 
in  a  limited  number  of  states  (e.g.,  Mich- 
igan, Colorado,  New  York)  are  aggressively 
converting  existing  applications,  where  ap- 
propriate, to  software  compatible  with  micros. 
These  particular  applications  represent  some  of  the 
most  significant  and  comprehensive  software  appli- 
cations, both  instructional  and  administrative, 
which  could  be  available  in  the  near  future  for  use 
by  building-level  staff. 

Traditional  education  publishing  firms  are  also 
investigating,  if  not  getting  into,  the  software 
development  business,  for  at  least  two  general 
reasons:  (a)  the  potential  growth  market  for 
software  generated  by  the  increased  hardware  sales 
in  both  the  home  and  school  market;  and  (b)  as  a 
hedge  against  existing  eroding  markets  in  which  the 
microcomputer,  largely  because  of  its  low  cost, 
makes  competitive  opportunities  available.  For 
example,  last  spring,  it  was  announced  that  Bell 
and  Howell  would  be  marketing  a  modified  Apple 
II  to  the  public  schools  nationally  and  would  have 
software  developed  by  a  subsidiary,  Charles  E. 
Merrill  Publishing,  Inc.  Several  large  test-publishing 
firms,  which  also  score  tests  for  school  districts,  are 
assessing  ways  to  compete  with  microcomputer 
test-scoring  equipment  configurations,  purchased 
and  operated  directly  by  districts.  These  alterna- 
tives range  from  increased  unit  pricing  for  tests,  to 
the  development  and  sale  of  software,  to  districts 
which  own  microprocessors  and  use  their  tests. 

The  Microcomputer  Education  Applications 
Network  (MEAN)  is  designed  to  facilitate  the 
development  and  dissemination  of  educational 
software  applications  under  various  options.  It  will 
develop  specific  software  applications  under  con- 
tract or,  if  several  districts  have  identical  needs,  will 
develop  software  on  a  "subscription  basis"  whereby 
each  of  the  districts  shares  proportionately  in  the 
cost,  risk,  and  potential  royalties.  Under  contract  to 
federal  agencies,  it  will  also  develop  software 
applications  for  which  there  is  a  national  need  and, 
through  its  network  members,  convert  a  software 
package  to  the  specific  forms  of  BASIC  or  other 
languages  compatible  with  the  most  widely-used 
microcomputers  by  subcontracting  the  conversion 
to  districts  which  already  have  the  specific  hardware. 
A  further  opportunity  is  offered  to  field  test  and 
validate  the  program  in  an  operational  setting.  The 
3,500-plus  members  of  MEAN  get  discounts  on 
purchases,  while  developers  receive  royalties  on  sales 
and  are  used  as  consultants  for  installation  and 
upgrading  tasks. 


Looking  into  the  Future 

As  one  "gazes  into  a  crystal  ball"  (or,  at  this 
stage  in  time,  perhaps  "staring  in  awe"  is  more 
appropriate),  there  appear  to  be  two  basic  ap- 
proaches to  the  development  of  quality  stan- 
dards and  software  development.  First,  one  ap- 
proach relies  heavily  upon  the  market  place,  where 
over  time  through  competition  (to  the  extent  it 
can  exist)  quality  and  possibly  low-cost  software 
for  education  applications  will  merge.  While  com- 
patibility with  microprocessors  will  probably  be 
minimal,  it  is  conceivable  that  quality  software 
applications  will  surface,  especially  if  local  educa- 
tion agencies  purchase  total  systems  on  the  basis  of 
compatible  software  availability.  At  this  writing, 
however,  due  to  the  lack  of  software,  many 
decisions  are  based  upon  hardware  factors  alone. 

The  second  approach  involves  federal  activities, 
directly  or  indirectly,  and  perhaps  a  federal  "poli- 
cy." Advocates  within  several  agencies  feel  that 
existing  federal  procurement  regulations  over  com- 
puter purchases  procurements  limit  the  develop- 
ment of  quality  software  applications.  On  the 
other  hand,  through  research,  development,  and 
demonstration  projects,  some  progress  is  being 
made.  For  example,  the  National  Science  Founda- 
tion recently  funded  a  project  to  assess  the  impact 
of  microcomputers  on  various  sectors  in  the 
economy,  including  education,  in  addition  to 
funding  several  software  developmental  projects. 
The  Bureau  of  Education  for  the  Handicapped/ 
USOE  is  funding  approximately  ten  projects  de- 
signed to  develop  and  demonstrate  microcomputer 
applications  in  special  education-related  activities. 
Other  developmental  projects  are  being  funded  by 
various  R&D  and  training  divisions  within  the 
military  departments,  some  of  which  may  have 
civilian  counterpart  applications.  With  or  without  a 
unified  federal  "policy,"  these  activities  will  have 
an  impact  upon  the  nature  and  quality  of  software 
availability  in  the  near  future. 

Most  probably,  a  combination  of  private  and 
public  initiatives  will  influence  education  software 
development  applications  for  the  immediate  fu- 
ture. Networks  of  electronic  libraries  which  now 
exist  for  larger  systems  have  not  yet  emerged 
among  non-computer  special-interest  groups  in 
education.  As  such  groups  (e.g.,  the  special  educa- 
tion, vocational  education,  etc.,  "communities") 
become  more  knowledgeable  about  and  involved  in 
microcomputer  applications  to  their  respective 
activities,  it  is  conceivable  that  limited  "networks" 
may  evolve  in  these  areas  similar  to  "personal 
computing  bulletin  boards."  The  impact  of  this 
fractionalization  will  have  implications  for  the 
management  of  public  schools.  □ 
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MICROCOMPUTERS  IN  EDUCATION 


Five  years  ago  there  were  virtually  no  microcomputers  in  America's  public 
schools;  today  there  are  more  than  150,000.  Three  years  from  now  there  will 
probably  be  more  than  three  times  that  number.  This  document  describes  the 
technology  which  comprises  the  microcomputer  (also  known  as  the  personal 
computer)  and  discusses  the  applications  of  microcomputers  in  education. 

I.   THE  TECHNOLOGY 

A  microcomputer-based  education  system*  consists  of  several  components. 
At  the  heart  of  such  a  system  is  a  microcomputer.  An  input  device,  such  as  a 
keyboard,  can  be  built  into  the  system  or  attached  as  a  peripheral  device.  A 
system  usually  includes  a  display  device  such  as  a  cathode  ray  tube  (CRT)  and 
often  includes,  as  peripheral  devices,  a  printer  to  produce  typewritten  copy 
and  data  storage  devices  (e.g.,  disc  drives).  Smaller  microcomputers,  without 
peripheral  equipment  and  with  moderate  (e.g.,  16K  or  16  kilobytes)  random 
access  memory  cost  less  than  $500.  A  larger  microcomputer  with  more  memory 
(e.g.,  48K)  costs  between  $1,000  and  $1,500.  Complete  microcomputer  systems 
with  expanded  memory  capacity  and  the  addition  of  disc  drives  now  cost  about 
$3i500.  Microcomputer  systems  with  48K  of  memory,  two  disc  drives,  a 
medium-priced  printer,  and  a  display  device  cost  between  $2,000  and  $3,000. 

To  operate,  a  microcomputer  system  requires  two  types  of  software.  Each 
hardware  system  incorporates  its  own  software  operating  system  —  the  machine's 
operating  language.  The  second  type  of  software  is  application  software  which 
directs  the  computer  in  the  completion  of  specified  tasks  (e.g., 
administrative,  instructional,  word  processing).  Operating  system  software  is 
included  with  the  microcomputer  when  it  is  purchased;  application  software  is 
usually  purchased  separately. 


*Does  not  include  such  single-purpose  hardware/software  as  the  "Speak  and 
Spell"  spelling  device  and  the  "Versator"  teaching  machine.  There  are  more 
than  100,000  of  these  devices  in  the  schools. 
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purposes      (e.g.,      financial 

reporting,    student    accounting) 

during    the    1970s,    they    have    been 

increasingly     used     for     both 

instructional    and    administrative 

purposes.     Instructional    usage    of 

computers,      particularly 

microcomputers,    is    now   surpassing 

administrative    usage.       In    the 

early    1970s,    computers    used    for 

instructional    purposes    were    found 

mostly     in     math     and     science 

courses;     however,     use     in 

computer-related    courses,    such   as 

programming  and  computer  literacy, 

increased    dramatically   during    the 

latter    part    of    the    1970s.       For 

students  with  computer  access,   the 

highest    level    of    instructional 

activity    remains     in    math    and 

science  courses. 
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Two  recent  studies,  conducted 
by  the  National  Center  for 
Education  Statistics  and  Market 
Data  Retrieval,  estimated  in  1981 
that  42  percent  of  the  nation's 
school  districts  had  access  to  one 
or  more  microcomputers  (see 
Exhibit  2),  including  a 
surprisingly  large  number  of  small 
districts.  Where  microcomputers 
exist  within  a  district,  they  are 
used  by  and  large  at  the  secondary 
level,  although  by  1982  the 
percent  of  elementary  schools  with 
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microcomputers    increased    to    20 
percent. 

Availability    and     use    of 

microcomputers     is     highly 

correlated    with    school     size, 

region     of     the     country,     and 

demography.       As    illustrated    in 

Exhibits      3,      4,      and     5, 

respectively:       smaller    districts 

have   about   two    and    one-half   times 

as     many     microcomputers     as 

terminals    (input/output    devices 

connected    to    large    computers)  ; 

microcomputers    are   more    prevalent 

than  terminals  in  the  Great  Plains 

and  the  West  and  Southwest  than  in 

other    parts    of    the    country;    and 

microcomputers    are   most    likely   to 

be    used    for    remedial    purposes    in 

central    metropolitan    areas,    but 

for    computer    literacy   purposes   in 

non-metropolitan    areas.       Patterns 

of   usage   by   region   of  the  country 

are  shown  to  be  relatively  similar 

except  for  the  Southeast,   in  which 

microcomputers    are    used    less    for 

remedial      and      more      for 

challenge-type  programs,   perhaps  a 

reflection    of   a    greater    emphasis 

on  gifted  and  talented  programs. 

The  sales  of  software  for 
various  applications  in  public 
schools  was  estimated  to  be  $10 
million   in  1980-81  and  $28  million 
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by  1981-82.  Projections  for 
1984-85  run  as  high  as  $100 
million.  The  typical  price  of  a 
courseware  package  is  between  $20 
and  $40.  Market  analysts  estimate 
that  the  average  investment 
necessary  to  develop  a  successful 
software  package  is  approximately 
$15,000  to  $25,000. 

A  review  of  three  major 
publishers'  1981  software 
catalogues  indicated  that 
approximately  35  percent  of  titles 
focus  on  math,  25  percent  on 
reading  and  language  arts,  15 
percent  on  science,  and  five 
percent  on  computer  literacy.  An 
industry  report  on  1982  software 
sales  estimated  that  courseware 
products    for    math    and    language 

arts  constitute  47  percent  and  43  percent,  respectively,  of  the  total,  with 
most  courseware  designed  for  the  K-6  and  9-12  grade  levels  and  approximately  30 
percent  classified  as  basic  curricula  as  opposed  to  supplemental  materials. 
The  majority  of  courseware  offerings  were  designed  for  drill/practice  and 
tutorial  instructional  modes,   rather  than  simulation  and  problem  solving. 

A  survey  conducted  in  1982  by  Electronic  Learning  reported  that  at  the 
building  level  approximately  88  percent  of  the  microcomputers  at  the  school 
level  were  used  for  instructional  purposes,  35  percent  for  administrative 
purposes,  with  about  23  percent  used  for  both  purposes.  Most  administrative 
software  packages  are  modular  in  nature.  Over  half  are  either  authoring 
systems  used  by  teachers  and  others  in  developing  curriculum;  curriclum 
management  packages  which  can  be  used  for  diagnosis,  prescription,  and 
instructional  management  purposes  or  packages  for  building  and  district-level 
administrators   (e.g.,    scheduling,   payroll,   attendance).      The  cost  of  developing 
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multipurpose  administrative  software  is  approximately  six  times  greater  than 
for  instructional  packages. 

Until  recently,  the  market  shares  of  microcomputer  hardware  in  public 
schools  have  been  rather  stable.  The  three  manufacturers  —  Apple,  Radio 
Shack,  and  PET  —  which  entered  the  education  market  first  are  expected  to 
maintain  the  large  market  shares  for  the  next  year,  although  market  analysts 
estimate  that  later  entrants  —  Atari,  Texas  Instruments,  Digital  Equipment, 
and  IBM  —  will  increase  their  market  shares  over  time.  Between  60  and  80 
percent  of  the  courseware  products  available  in  1982  were  designed  for  use  on 
the  Apple,  with  the  remainder  designed  for  Radio  Shack,  Commodore  PET,  Atari, 
and  Texas  Instruments  equipment,  in  that  order. 

During  1980-81,  it  was  estimated  that  up  to  90  percent  of  all  of 
educational  courseware  was  developed  by  small-  or  medium-sized  developers  some 
of  which  are  also  publishers  (e.g.,  ERI,  Intentional  Educations,  DLM,  Hartley). 
In  1982  an  industry  report  estimated  that,  of  the  25  largest  developers  of 
educational  courseware,  approximately  30  percent  were  traditional  education 
publishers,  20  percent  were  small  specialized  developers/publishers,  20  percent 
were  small  software  houses,  15  percent  were  hardware  vendors  with  courseware 
publishing  divisions,  and  the  remainder  were  other  groups,  including  nonprofit 
organizations. 

A  major  bottleneck  in  courseware  development  remains  the  limited  number  of 
talented  teams  with  the  necessary  experience  and  expertise  to  develop  quality 
courseware.  For  the  most  part,  this  talent  remains  in  small-  or  medium-sized 
firms  rather  than  the  large  traditional  education  publishers  which  are  cautious 
about  hiring  in-house  development  teams.  Milliken  Publishing,  which  develops 
and  markets  courseware  for  several  brands  of  hardware,  has  the  largest  market 
share  in  microcomputer  math  courseware  sales.  However,  sales  of  recent 
entrants  such  as  Scholastic,  SFN,  The  Learning  Company,  and  others  are  expected 
to  increase  in  the  next  few  years.  In  addition,  several  companies  have 
converted  their  minicomputer  or  mainframe  courseware  (e.g.,  CCC,  CDC/PLATO)  to 
the  types  of  microcomputers  most  often  found  in  the  schools. 
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Development/distribution  strategies  vary  considerably  among  the  hardware 
vendors  and  education  distributors.  For  example,  in  1978  Apple  entered  into  an 
arrangement  (since  terminated)  with  Bell  &  Howell  (a  large  education 
audiovisual  distributor)  to  sell  Apple  computers  under  the  Bell  &  Howell  name. 
Apple  also  sells  microcomputers  to  schools  through  retail  computer  stores. 
Radio  Shack  has  entered  into  some  arrangements  with  publishers,  but  for  the 
most  part  sells  microcomputers  and  software  to  schools  either  directly  or 
through  its  retail  outlets.  Some  of  the  national  education  distributors  market 
courseware  directly,  others  use  existing  dealer  distribution  networks,  and 
others  use  a  combination  of  approaches.  In  1982,  TALMIS  estimated  that  about 
40  percent  of  courseware  sales  to  public  schools  were  through  retail  outlets; 
only  13  percent  were  from  traditional  school  suppliers  and  audiovisual  dealers. 
This  pattern  is  expected  to  reverse  in  the  next  three  years  as  traditional 
dealers  develop  their  microcomputer  marketing  capabilities. 

A  number  of  perceived  needs  exist  for  LEAs  as  they  begin  to  adopt 
microcomputer  educational  systems: 


•  orientation  and  computer  literacy  training,  including  opportunities  for 
"hands  on"  demonstrations; 

•  assistance  in  reviewing  and  selecting  courseware,  including  specific 
information  on  alternative  packages; 

•  a  wider  range  of  quality  courseware; 

•  assistance  in  planning,  particularly  identifying  user  needs  and 
technology  alternatives  which  meet  these  needs; 

•  staff  development  and  training  on  the  use  of  specific  technologies, 
including  "freed  up  time"  to  participate  actively  in  training; 

•  modifications  in  existing  LEA  procedures  for  purchasing  and  using 
technology  (scheduling,  security,  equipment  control); 

•  software  publishers'  unwillingness  to  allow  LEA  preview  of  software; 
and 

•  lack  of  funds  for  purchasing  hardware  and  courseware. 
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Developers  and  publishers  have  identified  similar  problems,  including: 


the  inability  of  many  LEAs  to  specify  their  needs  or  to  use  appropriate 
criteria  in  selecting  software  and  hardware; 

the  lack  of  trained  LEA  staff; 

inadequate  protection  against  unauthorized  duplication  of  courseware 
which  discourages  private  investment  in  costly  courseware  development 
and  marketing;  and 

high  cost  of  marketing  caused  by  expensive  demonstrations  and  the 
time-consuming  decision-making  process  on  the  part  of  LEAs  and  existing 
inadequacies  in  firm's  marketing  networks. 


e 
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>tates  Begin  Coordinating  School  Computer  Use 


By  Charlie  Euchner 

Leaving  concerns  about  the  largest  bud- 
get deficit  in  New  York  State's  history  to 
other  officials,  a  Board  of  Regents  commit- 
tee has  begun- work  on  what  could  be  the 
most  ambitious  and  expensive  plan  nation- 
wide to  bring  technology  into  schools  and 
colleges. 

The  Regents  last  year  appointed  the  15- 
member  panel  to  prepare  recommendations 
for  bringing  state  influence  to  bear  on  what 
is  now  the  rapid  but  scattered  growth  of 
computer  use  in  classrooms.  That  commit- 
tee's report,  which  will  be  presented  in 
April,  will  lead  to  legislation  that  could  car- 
ry a  price  tag  of  about  $40  million. 

If  even  part  of  the  program  is  approved  by 
the  legislature  and  signed  into  law  by  Gov. 
Mario  M  Cuomo,  New  York  will  join  Alas- 
ka, California,  Delaware,  Florida,  North 
Carolina,  Minnesota,  and  Texas — the 
states  launching  the  must  comprehensive 
technology  initiatives  in  education. 

An  Education  Week  survey  of  most  of  the 
50  states  and  the  District  of  Columbia  con- 
ducted over  the  past  month  has  confirmed 
that  most  state  agencies  are  just  now  begin- 
ning to  get  involved  in  the  increasing  use  of 
computers  in  education. 

That  early  involvement,  the  survey  sug- 
gests, usually  includes  statewide  seminars 
on  "computer  awareness,''  computer  cen- 
ters for  demonstrations  and  software  evalu- 
ations and  copying,  electronic  bulletin 
boards,  and  the  publishing  of  newsletters 
and  guides  for  implementing  computer  ini- 
tiatives. 


Equity  A  Top  Concern 

State  officials  across  the  country  say  they 
are  concerned  about  preserving  local  con- 
trol over  the  schools.  But  governmental  co- 
ordination of  efforts  is  necessary,  they  add, 
to  ensure  fair  access  to  programs  and  to 
avoid  needless  duplication  of  training  and 
equipment. 

If  you  allow  computer  projects  without 
some  kind  of  state  intervention,"  said  Greg- 
ory Benson,  the  director  of  the  Center  for 
Learning  Technology  in  New  York's  educa- 
tion department,  "you  are  going  to  create  as 
never  before  a  *have-have  nof  society.  A 
whole  segment  of  the  population  is  going  to 
be  left  behind." 

Schools  have  so  far  relied  mostly  on  local 
money  and  donations  by  manufacturers  to 
bring  computers  into  the  classroom.  Offi- 
cials also  report  that  many  federal  discre- 
tionary programs,  such  as  the  block-grant 
program,  are  being  used  to  buy  hardware. 

The  states  hardest  hit  by  the  recession, 
such  as  Michigan  and  Washington,  are  hav- 
ing a  hard  time  meeting  the  new  demands 
for  technology,  their  officials  say. 
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But  if  computers  present  a  danger 
of  creating  inequities  in  public 
•enroling,  other  state  officials  say, 
they  also  present  an  opportunity  for 
some  of  the  poorer,  rural  states. 

The  "Learn  Alaska"  program  has 
used  satellite  technology  to  give 
Alaska's  students  a  more  complete 
curriculum  than  they  have  ever 
had,  officials  assert.  Courses  in 
mathematics,  history,  Alaskan  cul- 
ture, and  biology  are  sent  to  trans- 
mitters at  four  sites,  where  the  sig- 
nals are  converted  to  television  fre- 
quencies. 

The  programs,  established  in 
1980,  run  18  hours  each  day. 

Officials  in  other  rural  states  say 
the  improved  ability  to  copy  soft- 
ware with  long-distance  telephone 
hookups  will  enable  them  to  bring 
education  programs  to  places  that 
normally  receive  little  attention. 

"One-third  of  the  schools  here 
have  leas  than  100  kids,''  said  Wil- 
liam Futrell,  the  director  of  science, 
mathematics,  environmental  edu- 
cation, and  computers  for  the  Wyo- 
ming education  department.  "A 
computer  is  something  you  can  use 
to  bring  clauses  [to  students  in«rf/>«ri 
of]  transporting  kids  100  miles." 

Classroom  Computer  Use  Rose 

A  recent  survey  by  the  National 
Education  Association  found  that 
only  about  6  percent  of  all  teachers 
now  use  computers  in  instruction. 
But  another  survey,  conducted  by 
Market  Data  Retrieval  in  Westport, 
Conn.,  found  that  the' number  of 
schools  with  classroom  computers 
rose  50  percent  in  the  year  ending 
last  September. 

With  that  kind  of  growth  in  an 
area  with  which  most  educators  are 
largely  unfamiliar,  officials  note, 
state  governments  should  at  least 
provide  guidance  to  help  districts 
avoid  making  "foolish"  equipment 
purchases  and  curriculum  changes. 

State  computer  initiatives  have 
varied  widely  in  the  goals  they  set 
and  in  the  degree  of  central  control 
asserted  to  achieve  them.  Among 
the  highlights  of  the  survey: 

•  Most  states  have  set  up  or  are 
planning  central  libraries,'*  where 
teachers  and  administrators  can  go 
to  get  firsthand  experience  with 
computers,  evaluations  of  the  pro- 
grams available,  and  copies  of  soft- 
ware. 

•  All  but  a  few  states  have  some 
kind  of  training  program,  ranging 
from  teaching  state  education  offi- 
cials about  computers  to  conducting 
statewide  tours  to  teach  teachers 
how  to  use  computers. 


Teacher  Training  Proposed 

Washington  state's  superinten- 
dent of  public  instruction,  Frank 
Brouillet,  has  proposed  training  all 
of  the  state's  35,000  teachers  in  the 
use  of  computers  in  instruction,  and 
requiring  all  teacher  candidates  to 
be  "competent"  in  their  use  as  well. 

•  Many  states  have  joined  nation- 
wide organizations  that  offer  them 
policy  advice,  training,  and  re- 
sources such  as  copies  of  software 
programs.  One  of  the  best-known 
groups  is  the  Minnesota  Education- 
al Computing  Consortium  (meoc),  a 
quasi-governmental  agency  in  that 
state. 

•  Some  states  offer  funding  to  dis- 
tricts for  the  purchase  of  computers, 
but  most  have  let  federal  discretion- 
ary money,  district  money,  and  do- 
nations carry_tb§  burden,  of purchas- 
ing hardware. 

In  California,  officials  at  Apple 
Computers  Inc.,  a  leading  manufac- 
turer of  personal  computers,  say 
they  will  announce  within  a  month 
a  computer-donation  program  in 
that  state  under  a  tax-break  provi- 
sion that  former  Gov.  Edmund  G. 
Brown  Jr.  signed  into  law  last  Octo- 
ber. 

One  for  Every  30  Students 

Gov.  Lamar  Alexander  of  Tennes- 
see has  proposed  buying  4,435  com- 
puters—about one  for  every  30  stu- 
dents in  the  state's  7th-  and  8th- 
grade  classes.  Indiana  legislators 
are  considering  offering  50-50 
matching  funds  to  schools  for  the 
purchase  of  computer  equipment 

Other  states  buy  computers  in 
bulk  orders,  then  pass  along  savings 
to  individual  districts. 

•  States  vary  in  their  emphases  on 
different  applications,  such  as  drill 
and  practice,  simulation,  program- 
ming, word-processing,  and  so  on. 
Most  have  so  far  supported  the  dis- 
tricts' stress  on  drill-and-practice 
programs. 

Daniel  Dolan,  the  mathematics 
and  computer-education  specialist 
for  Montana's  Office  of  Public  In- 
struction, sums  up  the  opinions  of 
many  officials  when  he  says:  The 
computer  should  not  be  primarily 
for  programming  but  as  an  instruc- 
tional tool.  While  we  now  see  an  in- 
crease in  the  demand  for  program- 
mers, that  demand  will  fall  back  be- 
tween 1985  and  1990." 

Some  states,  however,  have 
adopted  model  computer-science 
curricula,  and  some  are  considering 
malting  computer  instruction  man- 
datory. The  governors  of  Arizona, 
Delaware,  and  Tennessee  have  all 


expressed  interest  in  requiring 
courses  in  computer  science  for 
graduation. 

Applications  for  AD  Subjects 

Some  state  officials  are  concerned 
that  computers  will  be  emphasized 
only  in  mathematics-  or  science-re- 
lated courses.  Mark  Delp,  the  direc- 
tor of  instructional  technology  in 
Virginia,  said  his  state  is  planning  a 
data  base  that  would  suggest  to  us- 
ers computer  applications  for  all 
subjects. 

•  Florida's  education  department 
has  recommended  a  comprehensive 
study  of  the  cost-effectiveness  of  us- 
ing computers  to  perform  tradition- 
al classroom  functions. 

•  In  Delaware,  districts  must  clear 
purchases  of  most  computer  hard- 
ware and  software  with  the  state  ed- 
ucation department  The  state  al- 
most always  grants  the  requests, 
but  officials  say  the  rule  forces  dis- 
tricts to  consider  their  needs  thor- 
oughly before  buying  equipment 

Iowa  approaches  the  same  prob- 
lem by  renting  computers  to  dis- 
tricts as  part  of  a  "Be  Informed 
First"  program. 

Perhaps  the  most  novel  aspect  of 
the  plan  now  being  developed  in 
New  York  is  the  emphasis  on  influ- 
encing manufacturers. 

Educators  have  complained  that 
much  commercial  software  is  uni- 
maginative and  does  not  improve 
upon  traditional  teaching  methods. 
Coordination  of  computer  initia- 
tives, one  official  said,  will  enable 
the  state  to  use  its  leverage  on 
producers. 

"We  want  to  negotiate  with  pro- 
ducers for  demonstrations  and  dis- 
cuss, with  them  what  we  think  is 
right,  and t.wvongi about  [the  pro- 
ducts]," says  Mr.  Benson,  of  the  New 
York  learning  technology  center. 
"We  want  to  influence  the  products 
before  they  hit  the  market" 

The  committee  is  also  considering 
recommending  that  the  state  subsi- 
dize at  least  part  of  the  cost  of  a  mi- 
crocomputer for  entering  college 
students. 

Other  proposals  under  consider- 
ation: training  teachers  at  all  levels 
in  computer  science;  requiring 
knowledge  of  computers  for  all 
learning  candidates;  expanding  the 
TTw^i*  distribution  center  to  include 
software  and  video  disks,  as  well  as 
television  programs;  establishing 
job- training  partnerships  with  busi- 
ness; and  researching  the  role  of 
computers  in  the  general  curricu- 
lum. 


95  Percent  of  Students 

Minnesota's  program — which  of- 
ficials say  has  exposed  95  percent  of 
the  student  population  to  computers 
before  graduation — has  reached  be- 
yond its  434  school  districts  and  into 
40  other  states  and  several  foreign 
countries. 

mecc  has  for  10  years  coordinated 
inservice  training  and  the  use  of  fed- 
eral, state,  and  local  funds  for  hard- 
ware and  software  purchases. 

The  state  does  not  require  compu- 
ter classes  for  graduation,  and  offi- 
cials say  they  would  "fight''  propos- 
als to  include  computer  experience 
in  teacher-certification  require- 
ments. But  mecc  has  drafted  a  mod- 
el computer  curriculum' for  the  dis- 
tricts. 

California's  "Investment  in  Peo- 
ple," which  last  year  cost  $25.7  mil- 
lion, is  the  most  expensive  and  com- 
prehensive statewide  program  al- 
ready under  way. 

Proposed  last  year  by  former  Gov. 
Edmund  G.  Brown  Jr.,  the  program 
includes  requirements  for  a  mini* 
mum  of  three  years  of  mathematics, 
two  years  of  science,  and  one  semes- 
ter of  computer  studies  for  gradu- 
ation from  high  school 

The  major  component  for  elemen- 
tary and  secondary  education  is  a 
$9.7-million  appropriation  to  train 
teachers  in  the  classroom  applica- 
tions of  computers  and  establish  15 
regional  computer-demonstration 
centers. 

Governor  Brown  last  year  also 
signed  a  law  establishing  tax  breaks 
for  companies  that  donate  comput- 
ers to  schools— a  law  that  officials 
expect  to  cost  the  state  around  $5 
million.  How  well  schools  use  donat- 
ed equipment  could  affect  a  «rimil«r 
proposal  being  considered  for  the 
second  time  in  the  U.  S.  Congress. 

Delaware  Revises  Program 

Delaware's  computer  program  is 
already  in  its  second  phase. 

One  of  the  first  states  to  promote 
the  use  of  computers  in  schools,  Del- 
aware has  had  to  modify  its  earlier 
program  with  the  advent  of  the  mi- 
crocomputer. 

The  state's  Project  Direct  has 
three  mainframe  computers  that 
were  originally  installed  for  use 
with  minicomputers.  The  agency 
has  started  "translating"  the  main- 


frame languages  for  microcomputer 
hookups  and  program-copying. 

The  mainframes  include  pro- 
grams for  computer-assisted  in- 
struction, guidance  counseling,  and 
other  administrative  work. 

The  state's  Board  of  Education 
has  recommended  that  nine-week 
courses  in  "computer  literacy"  be  of- 
fered to  all  seniors,  and  Gov.  Pierre 
S.  du  Pont  4th  has  recommended 
that  computer  courses  be  required 
for  graduation. 

Inservice  Courses 

Almost  half  of  the  state's  teachers 
have  taken  inservice  courses,  and 
state  officials  are  considering  re- 
quiring all  teacher  candidates  to 
take  some  computer  courses. 

An  $11  million  measure  before 
the  Indiana  legislature  would  create 
a  statewide  consortium-for  technol- 
ogy in  education.  The  consortium 
would  establish  regional  clearing- 
houses for  hardware  and  software, 
train  15,000  teachers  for  one  week 
over  the  next  two  years,  and  start  a 
$1.2  million  grant  and  loan 
program. 

Rhode  Island  Gov.  Joseph  Gar- 
rahy  announced  an  $8  million  ini- 
tiative last  fall  Half  of  that  money 
would  go  to  elementary  and  secon- 
dary school  districts,  which  would 
have  great  discretion  in  using  the 
funds  for  training  and  purchases  of 
hardware  and  software. 

The  project  would  be  financed 
through  bond  sales  by  the  Public 
Building  Authority,  a  spokesman 
for  Mr.  Garrahy  said. 
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Instructional  Use  of  Computers  in  Public  Schools 


The  number  of  personal  microcomputers  available  for  instructional  use  by 
public  school  students  tripled  between  fall  1980  and  spring  1982,  while  the 
number  of  computer  terminals  available  for  instruction  remained  almost  con- 
stant, according  to  a  recent  survey  of  schools  conducted  by  the  National 
Center  for  Education  Statistics  (NCES) ,  U.S.  Department  of  Education. 

This  survey,  a  followup  of  a  1980  survey  of  school  districts,  was  intended 
to  provide  a  better  understanding  of  the  status  of  computer-based  instruction, 
specific  instructional  applications  of  computers  in  schools,  and  the  resources 
needed  by  schools  to  improve  computer-based  education. 

Students  had  access  to  96,000  microcomputers  and  24,000  computer  terminals 
in  spring  1982,  for  a  combined  total  of  120,000  computers  1/.   By  comparison, 
31,000  microcomputers  and  22,000  terminals  were  available  for  instructional 
use  in  fall  1980.   Additional  computers  were  available  for  administrative  use 
or  for  other  noninstructional  purposes  in  spring  1982,  but  this  number  was 
small  (table  1) . 

Public  schools  with  at  least  one  computer  currently  number  approximately 
29,000.   Of  these  schools,  80  percent  have  microcomputers  only,  15  percent 
have  both  microcomputers  and  terminals,  and  5  percent  have  terminals  only. 


1/  Computers  were  defined  in  this  survey  as  either  small,  self-contained 
personal  computers  with  TV-like  screens  or  the  more  traditional  computer 
terminals  connected  to  remote  central  processors. 
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Both  the  total  number  of  computers  and  their  availability  in  public 
schools  are  expected  to  increase.   An  additional  7,000  schools  anticipate 
having  computers  for  instruction  in  the  1982-83  school  year.   The  number  of 
computers  used  for  instruction  is  expected  to  increase  by  about  52,000  in  this 
period,  and  almost  all  of  this  increase  (95  percent)  will  be  in  microcomputers. 

Availability  of  computers  for  instruction  varies  by  grade  level  (table  2) . 
About  three-fifths  of  all  secondary  schools  have  at  least  one  microcomputer  or 
computer  terminal  for  instructional  use,  compared  with  one-fifth  of  all 
elementary  schools. 

Computers  were  used  by  an  estimated  4.7  million  students  during  the 
1981-82  school  year,  averaging  9  hours  of  computer  access  for  each  student 
during  that  year.   Computers  were  used  for  instruction  approximately  2  hours 
per  day. 

Teaching  of  computer  literacy  (defined  in  this  survey  as  introduction  to 
computer  concepts)  is  the  most  prevalent  major  instructional  application  of 
microcomputers,  whereas  teaching  of  computer  science  is  the  most  common  major 
use  of  terminals  (tables  3a  and  3b) .   One-third  of  the  schools  with  microcomputers 
reported  computer  literacy  as  major;  one-third  of  the  schools  with  terminals 
reported  computer  science. 

Variations  in  usage  also  occur  by  grade  level.   About  half  of  the  senior 
high  schools  using  microcomputers  cited  computer  science  as  major,  while  40 
percent  cited  computer  literacy.   At  the  elementary  level,  microcomputers  are 
used  with  equal  frequency  for  teaching  computer  literacy  and  basic  skills. 

In  senior  high  schools  with  terminals,  computer  science  is  the  most  prev- 
alent major  instructional  use,  while  junior  highs  use  terminals  primarily  for 
compensatory  and  remedial  instruction,  learning  enrichment,  and  computer  literacy. 
In  elementary  schools,  terminals  are  used  mainly  for  learning  enrichment, 
compensatory  and  remedial  instruction,  and  basic  skills  instruction. 

Of  the  senior  high  schools  with  computers,  64  percent  offer  credit  courses 
in  computer  science,  and  51  percent  offer  credit  in  computer  literacy.   An 
average  of  2.4  credits  can  be  earned  in  computer  science,  and  an  average  of 
1.9  credits  can  be  earned  in  computer  literacy  in  these  schools. 

Schools  with  microcomputers  were  asked  to  rate  their  needs  for  courseware 
(instructional  software)  in  four  instructional  areas:   computer  literacy, 
learning  enrichment,  basic  skills,  and  compensatory  and  remedial  instruction. 
Between  37  and  46  percent  of  these  schools  indicated  a  major  need  for  courseware 
in  each  of  these  areas. 

All  schools  (those  having  no  computers,  as  well  as  those  already  providing 
computer-based  instruction)  were  asked  to  rate  their  needs  for  initiating  or 
improving  computer-based  education.   The  major  needs  of  schools  are  for  more 
microcomputers  and  suitable  courseware.   Each  of  these  needs  was  cited  as 
major  by  more  than  60  percent  of  all  schools.   Although  other  needs  (qualified 
teachers,  start-up  assistance,  and  staff/community  support)  were  reported  less 
frequently,  between  41  and  50  percent  of  all  schools  indicated  each  of  these 
needs  as  major. 


Access  to  computers  for  instruction  is  about  equal  in  Title  I  and 
non-Title  I  schools  (approximately  one-third  of  the  schools  in  each  group) . 
Of  those  schools  offering  computer-based  instruction,  Title  I  schools  have  an 
average  of  3.7  computers  per  school,  while  non-Title  I  schools  average  4.7 
computers. 

This  survey  was  requested  by  the  Office  of  Educational  Research  and 
Improvement  (Department  of  Education).   NCES's  contractor,  Westat,  Inc.,  a 
research  firm  in  Rockville,  Maryland,  conducted  the  survey  using  the  Fast 
Response  Survey  System  (FRSS) .   In  April  1982,  questionnaires  were  mailed  to  a 
national  probability  sample  of  900  schools  representing  82,000  public  schools 
in  the  Nation.   The  response  rate  was  92  percent.   The  standard  errors  for 
selected  characteristics  are  presented  in  table  4. 

To  obtain  single  copies  of  this  early  release,  or  for  information  on 
ordering  the  forthcoming  final  report,  contact  the  Statistical  Information 
Office,  National  Center  for  Education  Statistics,  400  Maryland  Avenue  SW., 
Mail  Stop  1001,  Washington,  D.C.   20202,  telephone  (301)  436-7900.   For 
additional  information  about  the  survey  or  FRSS,  contact  Doug  Wright,  at  the 
same  address,  Mail  Stop  620. 


Table  1. --Number  of  computers  available  in  public  schools  in  the  1981-82  school 
year  for  all  uses  and  for  instruction,  by  grade  level:   United  States, 

spring  1982 


Grade 
level 


All  uses 


Total 


Number  of 
micros 


Number  of 
terminals 


Instructional  uses 


Total 


Number  of 
micros 


Number  of 
terminals 


Total. . . . 

132,45 

Elementary. . . . 

21 

75 

Combined  and 
other , 


101,987  30,472     120,908  96,462  24,446 

(In  percents  of  row  1) 

24  13          22         24  13 

72  83          74         72  82 


Note. — Percents  may  not  add  to  100  because  of  rounding. 


Table  2. — Number  of  public  schools  having  computers  available  for  instruction  in 
the  1981-82  school  year,  by  grade  level:   United  States,  spring  1982 


Total 

Number  of 

Number  of 

Number  of 

Grade 

number 

schools 

schools 

schools 

level 

of 

with 

with 

with 

schools 

micros 

terminals 

computers 

Total. . 

Total. . 
Elementary. . 
Secondary. . . 


Combined  and 
other 


81,970 

81,970 
50,800 
25,297 

5,874 


501 

5,898 
(In  percents  of  column  1) 

29,02 

34 

7 

35 

22 

2 

22 

60 

18 

64 

20 


24 


Table  3a. --Major  uses  of  microcomputers  for  instruction  in  the  1981-82  school 
year,  by  grade  level:   United  States,  spring  1982 


Grade 
level 


Total. . 

Total. . , 

Elementary. . , 

Jr.  High 

Sr .  High. 

Combined  and 
other , 


Number  of 
schools 

with 
micros 


27,501 

27,501 

11,050 

5,774 

9,504 

1,173 


Major  uses  of  microcomputers 


Compensatory 

and 

remedial 


3,910 

14 

18 

20 

6 

19 


Basic 
skills 


Learning 
enrichment 


Computer 
literacy 


5,103     5,174  9,055 

(In  percents  of  column  1) 

19       19  33 

29       21  29 

11  19  30 

12  18  39 


6 


34 


Computer 
science 


6,237 

23 

7 

10 

49 

15 


Table  3b. — 'Major  uses  of  terminals  for  instruction  in  the  1981-82  school  year, 

by  grade  level:   United  States,  spring  1982 


Grade 
level 


Number  of 

schools 

with 

terminals 


Major  uses  of  termi-nals 


Compensatory 

and 

remedial 


Basic 
skills 


Learning 
enrichment 


Computer 
literacy 


Computer 
science 


Total, 


5,898 


Total. . . 

5,898 

Elementary. . . 

958 

Jr.  High . 

978 

Sr.  High. 

3,620 

Combined  and 

other ...... 

343 

698 

12 

23 

28 

6 


754       1,422  1,308 

(In  percents  of  column  1) 

13         24  22 

20         28  0 

10         23  23 

13         21  28 


50 


15 


2,005 

34 

0 

14 

47 

45 


Note. — 'Percents  do  not  add  to  100  since  a  school  can  report  zero,  one,  or  more 
than  one  "Major  uses." 


Table  4. --Standard  errors  of  selected  items  based  on  1981-82  survey 
(Except  as  otherwise  indicated) 


Item 


Estimate 


Standard 
error 


Number  of 


Computers  available  for  instruction. 120,908 

Computers  available  for  instruction  (fall  1980) 52,251 

Microcomputers  available  for  instruction 96,462 

Computer  terminals  available  for  instruction 24,446 

Schools  with  computers  available  for  instruction 29,028 

Computers  expected  for  instruction  in  1982-83 173,220 

Students  using  computers  for  instruction 4,710,523 

Hours  computers  were  used  for  instruction 42,578,566 

Schools  indicating  computer  literacy  as  a  major  use 

of  microcomputers 9,055 

Schools  indicating  computer  science  as  a  major  use 

of  terminals 2,005 

Senior  high  schools  indicating  computer  science  as  a 

major  use  of  microcomputers 4,703 

Senior  high  schools  offering  credit  courses  in 

computer  science 6,671 

Schools  with  microcomputers  indicating  learning 

enrichment  as  a  major  need  for  microcomputer 

courseware/software 12,538 

Schools  indicating  suitable  courseware  as  a  major  need 

for  initiating  or  improving  computer-based  education...  50,509 

Title  I  schools  with  computers  available  for  instruction.  15,268 


8,239 
3,814 
7,418 
5,579 
1,401 
9,850 
307,265 
5,058,337 

798 

397 

534 

548 


1,103 

1,647 
1,162 


Note. --Statistics  used  in  t 
estimated  standard  e 
to  sampling)  can  be 
sample.   If  all  poss 
intervals  of  1.645  s 
particular  statistic 
approximately  90  per 
the  table  (number  of 
confidence  interval 
times  8,239) .   If  th 
about  90  percent  of 
possible  samples. 


his  report  are  subject  to  sampling  varia 
rror  of  a  statistic  (a  measure  of  the  va 
used  to  examine  the  precision  obtained  i 
ible  samples  were  surveyed  under  similar 
tandard  errors  below  to  1.645  standard  e 

would  include  the  average  result  of  the 
cent  of  the  cases.   For  example,  for  the 

computers  used  for  instruction  in  1981- 
is  from  107,355  to  134,461  computers  (12 
is  procedure  were  followed  for  every  pos 
the  intervals  would  include  the  average 


bility.   The 
riation  due 
n  a  particular 

conditions , 
rrors  above  a 
se  samples  in 

first  item  in 
82)  a  90  percent 
0,908  +  1.645 
sible  sample, 
number  from  all 


Survey  of  Instructional  Use  of 
Ccmbuters  in  Public  Schools 


This  report  il  authorized  By  lax  [20  U.S.C  1221e-l).   While  you  are  not 
required  to  respond,  your  cooperation  is  needed  to  make  the  results  of 
this  survey  comprehensive,  accurate,  and  timely. 


Definitions  for  this  survey: 


.1  icr  ocomou  ter  s  : 

Terminals : 
Computer  units: 
Instruct ional~use: 


Small,  self -contained,  "personal"  computers  costing  about  S5.000  or  less,  and  including  at 

least  a  TV-like  screen  and  typewriter  keyboard. 

Input/output  devices  connected  to  s  larger,  remote  central  processor. 

Microcomputers  or  terminals, 

INCLUDE  only  computers  used  interactively  by  students  for  instructional  purposes,  e.g.,  basic 

academic  skills,  learning  enrichment,  computer  literacy. 


1.  Enter  the  number  of  each  type  of  computer  unit  used  at  your  school  during  the  1)81-82  school  year  and  the  number 
expected  to  be  used  in  the  1982-83  school  year.  If  your  school  has  no  computer  units  in  the  1981-82  school  year 
and  does  not  plan  to  have  any  in  the  1982-83  school  year,  enter  "0*  on  line  A  only  and  skip  to  Question  6. 


Number    in    1981-82 

Total    number    in    1982-83 

Computer    application 

Micro- 
computers 

Terminals 

Micro- 
computers 

Terminals 

A.    All    applications    (instructional    and   non-instructional) 

102,000 

30,000 

156,000 

35,000 

B.    Instructional    use   by   students 

96,000 

24,000 

146,000 

27,000 

ir  YOUR  SCHOOL  DOES  NOT  USE  COMPUTERS  FOR  INSTRUCTION  IN  THE  1981-82  SCHOOL  YEAR.  SKIP  TO  QUESTION  6. 


2.  Within  the  total  computer  time  allocated  for  instruction  on  each  type  of  computer  unit,  check  the  relative  amount 
used  for  each  purpose.   Exclude  instructional  use  outside  regular  school  hours  from  your  estimate. 

%  schools  w/micrns 'L    schools  v/terminals 


Instructional   purpose 

Relative  amount   of 
microcomputer    time 

Relative    amount   of 
terminal    time 

Major 

Moder- 
ate 

Little 

None 

Major 

Moder- 
ate 

Little 

None 

A.    Compensatory/remedial    (for    students  below  grade    level) 

14 

25 

28 

32 

12 

13 

27 

47 

B.    Basic   academic   skills    (e.g.,    arithmetic,    language 
arts;    for    students   at   or    above  grade   level) 

19 

30 

28 

23 

13 

24 

23 

40 

C.    Learning   enrichment    in   specific  subject   areas    (e.g., 
science,    math,    social    studies:    check    the   amount    for 
all    learning   enrichment   and   specify    the  primary   area) 

19 

35 

30 

16 

24 

29 

22 

25 

0.    Computer    literacy    (introduction    to  computer    concepts: 
exclude  computer    science) 

33 

31 

21 

15 

22 

27 

18 

32 

E.    Computer    science 

23 

16 

24 

37 

34 

22 

10 

34 

F.    Other    (check    the   amount    for    all    other    instructional 
purposes    and    specify    the    primary   one) 

3. A.  Estimate  the  total  number  of  students  using  computers  for  instruction  in  the  1981-82  school  year   4 ,  711 ,  000 
B.  Estimate  the  total  number  of  computer  hours  in  use  for  instruction  in  the  1981-82  school  year     ^Z,-)/7,UUCJ 


Exclude  instructional  use  outside  regular  school  hours  from  your  estimate.   Assume  36  school  weeks/year. 
Total  number  of  hours/computer  «  (hours  in  use/day)  x  (days  in   use/week)  x  (weeks  in  use/year). 
Calculate  for  each  computer  unit  and  sua  across  all. 

e.g..  1  microcomputer  t   2  hours/day  x  5  days/week  x  36  weeks/year  •  360 

1  terminal      t   S  hours/day  x  4  days/week  x  24  weeks/year  •  480    Total  -  840 


4. A.  How  many  classroom  teachers  are  highly  trained  to  teach  computer  literacy  (introduction  to  computer 
concepts)?  37,000  moderately  trained?  55,  OOOminimally  trained?  122.000 

B.  How  many  credits  can  students  in  your  school  eern  in  computer  literacy  (introduction  to  computer  concepts)? 

C.  How  many  credits  ean  students  in  your  school  earn  in  computer  science?  


QUESTION  S  APPLIES  TO  MICROCOMPUTERS  ONLY 

5. A.  Rate  your  school's  need  for  microcomputer  B.  Indicate  how  much  microcomputer  courseware  your 

courseware/software  for  each  instructional  school  obtains  from  each  of  the  sources  listed 

purpose.  below. 

Percent  of  schools  with  micros 


Instructional    purpose 

Need    for   microcomputer 
courseware/software 

Source  of   microcomputer 
courseware/software 

All   or 

most 

Some 

Little 

Major 

Moder- 
ate 

Little 
or    none 

or    none 

a.    Compensatory/remedial 

38 

39 

23 

a. 

Publishers 

26 

34 

39 

B.    Basic    academic   skills 

37 

50 

13 

b 

Equipment    vendors 

21 

36 

42 

c.    Learning    enrichment 

46 

44 

10 

c. 

Within   your    school/ 
school    district 

18 

34 

47 

d.    Computer    literacy 

46 

36 

18 

d. 

Other    education    agencies 

12 

32 

56 

e.    Other     isame    as   Q2F) 

• 

Other 

I.  For  eacn  need  listed  below,  enter  a  check  to  indicate  the  degree  of  importance  in  initiating  or  improving 
cosputer-based  education  in  your  acnool .     _  -«•--- 

Percent  of  all  schools 


Importance   of    need 

Need 

Importance    of    need 

Need 

Major 

Moder- 
ate 

Little 
or    none 

Major 

Moder- 
ate 

Little 
or    none 

A.    Start-up   assistance 

49 

24 

26 

D.    Suitable   courseware 

62 

20 

17    . 

B.    Qualified    teachers 

50 

28 

21 

E.    Staf f /commun i ty    support 

41 

31 

27 

C.    More    microcomputers 

63 

18 

18 

F.    Other     (specify) 

1.    Are  you  responding  for  a  Title  I  school?     Yes  44  r  000  No  37. 000 

•rut  percent  of  graduates  go  to  college?  Not  applicable  Ino  12th  grade) 


Person  completing  tf.is  form:   Name_ 
School 
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IBM  To  Give  Computers,  Create 
Computer  Ed  'Model'  In  Three  States 
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International  Business  Machines 
Corporation,  latest  of  the  computer  gi- 
ants to  enter  the  personal  computer 
field  but  now  leading  other  established 
producers  such  as  Apple  and  Tdndy/ 
Radio  Shack  with  sales  of  its  IBM  Per- 
sonal Computer,  is  planning  to  con- 
tribute $8  million  in  computers,  soft- 
ware and  teacher  training  to  secondary 
schools  in  California,  Florida  and  New 
York. 

IBM's  objective,  in  the  education 
field,  according  to  corporation  execu- 
tive Michael  Roberts,  is  to  create  a 
model  for  school  computer  use  that 
takes  account  of  three  basic  factors: 
proper  teacher  training,  continuing 
support  for  teachers  using  computers 
in  instruction,  and  a  proper  teaching 
environment. 

To  that  end,  IBM  has  arranged  with 
Educational  Testing  Service  of  Prince- 
ton, N.J.,  to  train  faculty  at  regional 
centers  in  each  of  the  three  states,  who 
will  then  provide  training  during  the 
coming  summer  to  at  least  three  teach- 
ers, from  a  variety  of  academic  disci- 
plines, from  each  of  the  high  schools 
selected  to  receive  computers. 

ETS  will  also  collect  information 
about  software  which  secondary 
schools  can  use  in  a  wide  variety  of 
computer  applications,  and  will  en- 
courage schools  to  share  software  in- 
formation with  each  other. 

An  average  of  15  computers  per 
school,  believed  by  IBM  to  be  the 
"critical  mass"  for  an  effective  pro- 
gram, plus  initial  software  including 
the  IBM  "Easywriter"  word-process- 
ing program,  will  be  "a  gift  from  day 
one,"  Roberts  says.  Maintenance  of 
the  equipment  after  the  warranty  peri- 
od, and  purchase  of  additional  soft- 
ware, will  be  the  schools*  responsibil- 
ity. 

The  training  centers  in  many  cases 
will  be  existing  state  education  cooper- 
atives, such  as  New  York's  BOCES. 
They  and  the  schools  that  receive  com- 


puters will  be  in  geographic  areas 
neighboring  IBM  corporate  and  manu- 
facturing facilities,  which  are  expected 
to  serve  as  resources  "a  telephone  call 
away"  for  schools  that  run  into  com- 
puter problems. 

IBM  is  "very  sensitive"  to  issues  of 
socioeconomic  and  ethnic  equity  in 
computer  education,  and  the  schools  in 
each  geographic  area  will  be  selected 
to  represent  cross-sections  of  the  popu- 
lation, Roberts  says. 

IBM's  model  calls  for  networking  of 
teachers  who  use  computers,  through  a 
newsletter,  an  electronic  mail  system 
and  meetings  on  a  periodic  basis.  To 
assure  that  the  atmosphere  of  the 
school  building  is  supportive,  IBM 
asks  that  a  building  supervisor  or  the 
principal  also  receive  computer  train- 
ing. 

What  IBM  is  trying  to  do,  Roberts 
explained,  is  "to  build  a  model,  so  that 
no  matter  what  kind  of  school  you  are, 
you  will  be  able  to  find  a  school  that  is 
like  you  and  see  how  they  got  where 
they  are  in  the  use  of  computers." 

Roberts  insists  IBM's  motivation  for 
the  $8  million  contribution  is  one  of 
philosophy. 

"The  continued  health  of  IBM  has 
always  depended  on  a  flow  of  excellent 
people  out  of  universities,  and  we  have 
given  money  to  high-tech  universities 
in  recent  years.  Only  lately  has  it 
dawned  on  America  that  our  secon- 
dary schools  are  falling  apart,  especial- 
ly in  math  and  science,  and  that  we 
have  to  start  there." 

IBM  entered  the  microcomputer 
field  18  months  ago  with  its  Personal 
Computer,  which  currently  accounts 
for  21  percent  of  total  micro  sales  na- 
tionwide, compared  to  13  percent  for 
Apple.  16  percent  for  Radio  Shack, 
and  50  percent  for  all  other  companies, 
each  of  which  has  less  than  5  percent  of 
the  market.  IBM  expects  to  introduce 
a  small  home  computer  selling  for  un- 
der $1,000  before  the  end  of  the  year. 


Summary  of  TALMIS' 
SUPPLY  SIDE  REPORT  Findings 
for  non-TALMIS  Clients  completing  the  TALMIS 
Questionnaire 


THE  MICROCOMPUTER  HARDWARE  MARKET 


By  the  end  of  1982,  microcomputer  sales  to 
educational  institutions  are  expected  to 
double  those  of  the  previous  year,  jumping 
from  45,000  units  to  89,000.  Installed  base, 
likewise,  is  expected  to  leap  to  224,000 
units  by  the  end  of  1982,  almost  double  the 
115,000  microcomputers  installed  by  December 
of  1981.  (See  figure  1.) 

The  home  market  is  even  more  dynamic,  with 
the  last  few  months  having  seen  dramatic 
drops  in  the  price  of  machines  aimed  at  the 
home  market.  Estimates  of  the  installed  base 
of  home  machines  vary  widely.  For  one  thing, 
the  home  market  is  comprised  of  two  segments, 
those  who  use  professional  machines  at  home 


Figure  1-  Installed  Microcomputers  in 

U.S.  Educational  Institutions 
<K-College>  1981-1986 
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and  those  who  have  purchased  "home 
computers",  defined  as  machines  below  $500. 

The  training  market  lags  considerably  behind 
both  the  home  and  education  markets.  TALMIS 
has  found  that  fewer  than  6,000  organizations 
have  been  using  micros  in  training  for  one 
year.  By  1984  almost  15,000  training 
installations  will  have  been  using 
microcomputers  for  at  least  one  year  for 
either  training  or  administrative  purposes. 


Figure  2- 


Microcomputer  Software  Seles 
to  Educational  Institutions 
1980-81  to  1985-86 
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THE  MICROCOMPUTER  SOFTWARE  MARKET 


Though  the  educational  hardware  market 
entered  its  major  upward  swing  during  the 
last  months  of  the  1981-82  school  year,  the 
educational  software  market  is  not  expected 
to  see  its  major  upturn  until  the  1 982-83 
school  year.  Publishers  reported 
microcomputer  software  sales  of  $28.5  million 
during  the  1981-82  school  year,  somewhat 
ahead  of  projections.  Software  sales  are 
expected  to  continue  to  parallel  the  increase 
in  installed  base  through  1986,  rising  to  a 
projected  $120  million,  as  shown  in  figure  2. 


Sales  to  the  home  market  of  educational 
microcomputer  software  will,  likewise, 
skyrocket  at  a  rate  paralleling  that  of 
microcomputer  sales  to  the  same  grbup. 
During  the  12  months  ending  in  June  of  1982, 
educational  software  sales  to  the  home  market 
were  only  $11.8  million,  as  shown  in  figure 
3.  In  the  following  12  months,  however, 
TALMIS  expects  sales  to  the  same  market  to 
rise  to  $54.8  million,  an  increase  of  3°^« 
In  the  following  year,  sales  are  projected  to 
reach  at  least  $121  million,  an  increase  of 
120%. 

The  majority  of  microcomputer-based  training 
(MBT)  software  markets  are  still  two  years 
away.  There  are  too  few  MBT  installations  to 
justify  the  production  of  much  microcomputer 
training  software  in  many  specialized  areas, 
although  some  are  beginning  to  open  up.  The 
major  competition  in  CBT  is  still  among  the 
manufacturers  of  the  larger  machines. 


Figure 
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However,  the  traditional  market  segments  of 
the  training  industry  each  have  a  few 
publishers  beginning  to  test  the  waters  for 
microcomputer  software  products,  as  shown  in 
figure  4.  The  great  majority  of  products  are 
coming  from  three  areas:  trainer  tools,  data 
processing  training  and  technical  training. 
The  mew  area  of  largest  immediate  growth  is 
in  MBT  that  trains  people  to  use 
microcomputers  or  use  software  applications 
packages. 

Figure  4:  Distribution  of  MBT  and 

Authoring  Systems  Products 
by  Topic 
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AVAILABLE  EDUCATIONAL  SOFTWARE  PRODUCTS 
Elementary 


Not  surprisingly,  of  the  479  elementary 
software  products  analyzed,  TALMIS  found  that 
47%  dealt  with  math-related  topics.  However, 
at  this  level,  language  arts  products  are 
also  readily  available,  accounting  for  43%  of 


the  products.  Computer  literacy/programming 
topics  were  the  subject  matter  of  only  3%  of 
the  elementary  products,  followed  by  social 
science  and  science  at  2%  apiece. 

Secondary 


Math  products  still  dominate  at  the  secondary 
level,  but  to  a  lesser  degree.  Of  the  205 
secondary  products  analyzed,  math  was  the 
topic  of  28%  of  the  products.  Science  topics 
accounted  for  another  28%  of  the  products. 
Eighteen  percent  of  secondary  software 
products  deal  with  language  arts  topics,  5% 
with  computer  programming,  3%  with  business 
and  2%  with  computer  literacy. 

Postsecondary 


At  the  postsecondary  level,  the  proportions 
shift,  but  science  and  math  software  still 
account  for  a  major  portion  of  the  138 
products,  37.8%  and  19.6%  respectively. 
Social  science  products  account  for  18.8%  of 
the  total,  business  for  15.2%  and  computer 
programming  for  2.9%.  Other  products, 
including  foreign  language,  music,  vocational 
and  technical  topics  account  for  5.8%  of 
postsecondary  software  products. 

Administrative/teacher  utilities 


TALMIS  grouped  a  broad  range  of  utilities  for 
educators  under  the  classification  of 
administrative/ teacher  utilities.  Authoring 
languages  and  systems  are  most  common, 
followed  by  curricular  management  programs 
and  comprehensive  administrative  systems 
(those  including  scheduling,  attendance, 
etc.)  Next  come  the  teacher  utilities: 
gradekeeping  programs,  followed  by 
test-making  utilities  and  other  teacher 


utilities.  Fewest  were  miscellaneous 
administrative  utilities,  indicating  that 
publishers  who  sell  administrative  systems 
tend  to  offer  a  comprehensive  package  rather 
than  just  one  or  two  components. 
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Peripheral  Observations 

The  Microcomputer  Driven  Printer 

Dr.  Alan  Hofmeister 


A  major  reason  for  the  micro- 
computer's popularity  is  the  general 
purpose  nature  of  the  product.  We 
have  a  tendency  to  stand  by  somewhat 
bewildered  and  focus  on  the  micro- 
computer as  its  speed,  memory,  and 
reliability  continue  to  climb  and  its 
price  continues  to  fall.  In  focusing  on 
the  microcomputer,  we  may  neglect 
the  peripherals  and  the  product  mar- 
kets associated  with  peripherals.  Most 
peripherals  are  achieving  the  same 
increases  in  quality  and  decreases  in 
price  as  the  microcomputer. 

The  printer  is  a  peripheral  that  has 
changed  dramatically  during  the  past 
"*$  no  years.  Two  years  ago  customers 
'with  small  budgets  saw  the  printer  as 
a  very  expensive  extra,  and  purchases 
often  focused  on  a  few  low  cost 
thermal  paper  printers.  The  public 
schools  were  an  excellent  example  of 
a  market  where  the  limited  availability 
of  printers  restricted  the  type  of  soft- 
ware that  could  be  marketed.  Today, 
the  picture  is  very  different.  There  have 
been  major  changes  in  the  cost,  vari- 
ability, and  reliability  of  printers. 

There  are  four  types  of  printers  that 
have  immediate  and  future  potential 
as  microcomputer  peripherals. 

Dot  matrix  printers.  These  printers 
form  an  image  with  dots  and  are  the 
most  popular  printers  in  use  with 
microcomputers.  The  Epson  MX80  is 
the  most  popular  and  is  sold  under 
IBM  and  Hewitt  Packard  names  as 
well  as  under  its  own  name.  Recent 
innovations  in  the  design  of  dot  matrix 
print  heads  will  allow  for  the  manufac- 
ture of  dot  matrix  printers  that  will 
print  and  mix  the  four  primary  colors 
with  one  pass  of  the  print  head.  Trans- 
tar  announced  the  April  release  of  a 
dot  matrix  color  printer  (Model  315) 
with  a  list  price  of  $599.  A  new  four 
^olor  print  head  will  provide  single 
j*?5ass  color  printing  at  50  characters 
per  second.  The  most  inexpensive  dot 
I  matrix  printers  use  a  heated  printing 
head  and  heat  sensitive  paper  ("ther- 
mal" paper)  to  produce  an  image.  The 
need  for  special  paper  limits  these 
printers. 


Letter  quality  printers.  The  letter 
quality  printer  forms  its  image  in  the 
same  manner  as  an  electric  typewriter. 
This  printer  should  not  be  confused 
with  some  electric  typewriters  that  can 
be  connected  to  a  microcomputer.  The 
differences  are  ones  of  speed  and 
durability  of  design.  The  electric  type- 
writer has  half  the  speed  and  will  usu- 
ally be  in  need  of  maintenance,  and 
possibly  repair,  after  being  driven  by 
the  microcomputer  for  100  hours.  The 
letter  quality  printer  should  be  able  to 
go  for  2,500  hours  before  needing  any 
major  maintenance.  The  letter  quality 
printer  is  not  as  fast  as  a  dot  matrix 
printer  but  has  better  print  quality  and 
is  the  preferred  printer  for  word  pro- 
cessing. The  most  popular  letter 
quality  printers  are  made  by  Diablo. 

Ink  jet  printers.  The  ink  jet  printer 
forms  an  image  by  altering  the  shape 
of  a  jet  of  ink  with  electric  charges. 
Until  recently,  these  printers  have  been 
used  with  large  computers  and  have 
produced  a  quality  image  at  high 
speed.  The  ink  jet  printer  has  many  of 
the  same  advantages  as  the  dot  matrix 
printer  in  that  it  is  fast  and  has  a 
flexible  image  producing  mechanism. 
The  prediction  by  observers  is  that  ink 
jet  printers  will  be  available  for  micro- 
computers at  reasonable  prices  in  the 
latter  half  of  the  year.  Epson  has  been 
field-testing  an  ink  jet  printer  for 
microcomputers.  This  printer  produces 
better  image  than  a  dot  matrix  printer 
and  is  faster  and  more  versatile  in 
terms  of  character  sets  and  print  size. 
The  ink  jet  printer  has  the  potential  to 
be  a  more  reliable  technology  than  the 
dot  matrix  printer  because  it  replaces 
many  of  the  hardest  working  mechani- 
cal parts  of  the  dot  matrix  printer  with 
electronic  components. 

Laser  printers.  Laser  printers  are 
high  quality,  high  speed  printers.  Most 
sell  between  $80,000  to  $380,000.  The 
laser  printer  uses  the  same  electro- 
static image  producing  technology  as 
used  in  high  speed,  dry  copy 
machines.  A  major  difference  is  that  a 
scanning  laser  is  used  as  a  light 
source    instead    of    the    single    bright 


light  of  the  copy  machine.  Laser 
printing  technology  is  still  too  expen- 
sive for  most  microcomputer  applica- 
tions. Laser  printers  are  under  develop- 
ment for  the  microcomputer  market 
and  are  expected  to  cost  between 
$5,000  and  $10,000.  Because  laser 
printing  is  a  photographic  process,  it 
will  very  likely  find  a  microcomputer 
marketplace  because  of  its  ability  to 
print  complex  graphic  images. 

Comparative  costs.  At  present,  we 
have  no  firm  information  on  the  price 
of  ink  jet  printers.  The  reader  should 
keep  in  mind  that  the  following  are 
estimates  and  are  based  in  part  on 
rumor. 

By  the  end  of  1983,  printers  will  be 
priced  as  follows: 

$100-$250  Light  duty,  thermal  paper, 
dot  matrix  printers; 

$250-$550  Reliable,  medium  duty,  dot 
matrix  printers  with  graphic  functions; 

$550-$750  Ink  jet  printers  and  four 
color  dot  matrix  printers; 

$750-$1, 500  Reliable  light  and  medi- 
um duty  letter  quality  printers; 

$1,500-$3,000  Heavy  duty  letter 
quality  printers. 

Market  Implications.  The  software 
market  implications  of  these  printer 
costs  are  extensive.  The  light  duty  dot 
matrix  printer  is  now  very  attractive  for 
the  family,  and  the  medium  duty  dot 
matrix  printer  is  now  attractive  to  the 
public  schools.  Educators  are  already 
including  the  printer  as  a  standard 
peripheral  in  increasing  numbers.  The 
next  generation  of  portable  computers 
may  include  a  medium  duty  dot  matrix 
printer  and  sell  for  close  to  $2,000,  in- 
cluding screen  and  disc  drives. 

In  the  design  of  software  packages, 
it  is  now  feasible  to  market  software 
that  requires  a  printer.  Until  recently, 
the  printer  was  often  an  option.  This 
restricted  both  the  quality  and  range 
of  products  that  could  be  offered.  It 
should  be  noted  that  the  increasing 
popularity  of  the  printer  is  not  due  just 
to  the  decrease  in  price  of  quality 
printers.  Word  processing  is  spreading 
from  business  and  becoming  a  major 
personal     application    of    the    micro- 


computer.  In  school  markets  we  will 
soon  see  a  range  of  word  processors 
for  teachers  and  for  different  pupil  age 
groups. 

While  the  presence  of  these  reliable, 
low  volume  printers  do  not,  as  yet, 
represent  a  serious  challenge  to  the 
book  market,  there  will  be  market 
shifts.  Those  book  products  that  im- 
pose restrictions  on  the  user  by  the 
lack  of  personalization  of  content  will 
be  susceptible.  The  workbook  is  an 
example  of  a  book  product  where  the 
microcomputer  can  supply  a  level  of 
personalization  not  possible  with  the 
traditional  workbook.  The  micro- 
computer driven  printer  can  vary 
both  content  and  the  number  of  repeti- 
tions of  a  page  based  on  the  needs  of 
the  user.  The  photocopy  machine  may 
be  impacted  by  these  printers.  It  is 
now  possible  to  produce  multiple  orig- 
inals on  the  microcomputer  printer 
cheaper  than  copies  on  a  photocopy 
machine. 

Some  textbook  publishers  are  con- 
cerned about  the  growing  interest  in 
computer  assisted  instruction  (CAI) 
and  the  possibility  that  CAI  course- 
ware will  replace  the  textbook.  There 
is  another  alternative.  The  textbook 
may  survive,  but  the  present  printing 
and  distribution  process  may  not.  It  is 
now  technically  possible  for  the 
classroom  teacher  to  use  a 
microcomputer  to  access  a  central 
information  base  and  print  out  text- 
books in  the  classroom.  These  text- 
books could  contain  both  color  and 
graphics.  Under  such  a  system,  text- 
books could  be  revised  daily  by 
changing  the  central  information  base. 
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TELECOMMUNICATIONS  IN  SPECIAL  EDUCATION 


Television  has  been  used  as  an  education  medium  for  decades;  only  in 
recent  years,  however,  have  more  sophisticated  telecommunications  techniques 
become  available  and  economically  feasible.  These  techniques  hold  great 
promise  for  improving  education.  This  document  describes  the  various 
telecommunications  technologies  and  discusses  the  potential  applications  of 
telecommunications  in  regular  and  special  education  now  and  for  the  next  five 
years. 

I.   THE  TECHNOLOGY 

Traditional  communications  networks  are  facing  radical  alteration.  New 
competitors  have  entered  recently  deregulated  markets,  and  new  means  for 
transmitting,  storing,  and  presenting  information  are  being  invented  and 
improved  at  an  increasing  rate.  While  these  separate  technologies  are 
impressive,  their  final  impact  in  education  will  be  a  result  of  their 
combination  into  totally  new  systems.  Some  communications  technologies,  such 
as  cable  television,  have  seen  significant  commercial  progress  in  this  country 
already.  Others,  such  as  videotex,  are  still  largely  at  the  experimental 
stage,  at  least  domestically.  Still  others  —  such  as  direct  broadcast 
satellite  transmission  ~  are  an  amalgam  of  commercial  uses  and  experimental 
potential.  These  disparate  technologies  share  some  common  characteristics: 
(a)  all  are  receiving  significantly  increased  attention  from  the  private 
sector;  (b)  all  stand  to  benefit  from  the  concurrent  interest  and  rapid 
development  of  microprocessors;  and  (c)  all  of  these  communications  forms  have 
barely  begun  to  address  their  educational  potential. 

A.   VIDEOTEX/TELETEXT 

Videotex  is  the  general  term  referring  to  information  systems  supplying 
text  and  pictures  through  interactive  use  of  an  adapted  television  or  computer 
terminal.  The  primary  difference  between  videotex  and  teletext  is  the  number 
of  directions  in  which  information  flows;  teletext  consists,  of  one-way 
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communication  (from  the  broadcasting  station  to  the  receiver),  whereas  videotex 

is  two-way  (allowing  the  viewer  to  interact  with  the  system  through  a  terminal 

or  microcomputer) .   Several  systems  and  standards  have  been  developed  in  other 

countries,  including  England's  Prestel,  France's  Antiope,  and  Canada's  Telidon. 

A  number  of  experiments  currently  exist  in  the  United  States  based  on  these 

different  technical  standards;  it  is  likely  that  within  the  next  three  years  an 

American  standard  will  emerge.   It  will  probably  be  based  on  the  networks 
developed  by  Canada  and  AT&T. 

A  number  of  information-oriented  U.  S.  companies  —  newspapers,  credit 
card  companies,  broadcasters,  and  cable  companies  —  have  entered  into  trial 
experiments,  often  in  cooperation  with  Europeans  or  based  on  European 
technology.  Unlike  the  national  networks  in  many  European  countries,  videotex 
systems  in  the  United  States  cover  only  a  small  portion  of  the  country. 
However,  in  terms  of  total  numbers  of  users,  the  U.  S.  market  —  even  in  its 
fragmented  condition  —  exceeds  that  of  most  other  countries.  As  of  January 
1981,  there  were  40,000  teletext  users,  more  than  14,000  interactive  videotex 
users,  and  by  the  end  of  that  same  year  more  than  40,000  decoders  for 
captioning  services  for  the  deaf  had  been  sold.  As  cable  networks  consolidate 
their  holdings  and  realize  the  potential  of  their  hardware,  and  as  telephone 
companies  search  for  new  ways  to  meet  the  cable  competition,  the  size  and 
impact  of  educational  experiments  in  this  country  will  increase. 

In  a  recent  (April  1983)  decision,  the  FCC  has  allowed  the  distribution  of 
data  through  the  FM  subcarrier  channels  of  the  250  National  Public  Radio 
networks.  This  could  allow  for  low-cost  one-way  (like  teletext)  transmission 
of  electronic  mail  and  microcomputer  courseware. 

B.    SUBSCRIPTION  SERVICES 

The  information  supplied  by  videotex  and  teletext  systems  comes  from 
centralized  computer  data  banks.  These  banks,  called  subscription  data  bases 
or  services,  allow  interested  subscribers  to  have  access  to  large  amounts  of 
information  for  certain  preset  fees  and  hourly  access  charges. 
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Data  banks  are  already  a  highly  valued  resource  for  many  U.  S.  businesses 
today.  The  convenience  and  huge  amounts  of  readily  accessible  information  they 
represent  are  beginning  to  make  their  appearance  on  the  at-home  consumer 
market,  as  well,  and  in  a  recent  emphasis  on  educational  offerings.  More  than 
three-fourths  of  the  industry's  revenues  are  derived  from  services  which  give 
the  subscriber  direct  access  to  source  material  such  as  census  data,  market 
research  studies,  or  legal  literature.  This  material  is  aimed  at  businessmen, 
economists,  financial  analysts,  and  lawyers. 

Another  branch  of  the  industry  provides  bibliographic  or  reference  data 
bases.  These  are  lists  which  tell  a  subscriber  where  to  find  the  desired 
information,  but  do  not  take  him  or  her  directly  to  the  source.  These  banks 
contain  lists  of  books,  directories  of  individuals  and  organizations,  and  the 
like. 

Data  base  services  are  widening  their  focus  to  attract  individual  users  as 
well  as  businesses.  Two  of  the  best  known  existing  commercial  data  base 
services.  The  SOURCE  and  MicroNet/CompuServe,  offer  general  news  retrieval, 
stock  prices,  airline  schedules,  financial  planning,  electronic  mail, 
classified  ads,  games,  educational  practice  tests,  and  mainframe  computer 
power.  The  costs  of  these  networks  include  an  initial  charge  and  hourly 
connect  time  charges. 

C.    SATELLITE  BROADCASTING 

Reception  and  transmission  of  radio  signals  between  orbiting  satellites 
and  earth  stations  is  becoming  an  integral  link  in  the  domestic  and 
international  communications  infrastructure.  There  are  currently  12  satellites 
serving  North  America,  offering  differing  programming/services.  Operators  of 
ground  stations  must  choose  between  cheaper,  stationary  antenna  dishes  fixed 
upon  one  satellite  and  a  more  expensive  movable  receiving  antenna  dishes  that 
are  able  to  change  focus  to  one  of  several  different  satellites. 

The  wide  bandwidth  of  satellite  transmissions  allows  integrated 
communications  capabilities  and  high  data  transmission  rates  to  accommodate 
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today's  burgeoning  information  flows;  unlike  ground  networks,  satellite 
transmission  costs  are  insensitive  to  distance;  capacity  may  be  relatively 
easily  reallocated  to  accommodate  changing  needs;  and  finally,  satellites  often 
allow  organizations  greater  flexibility  in  adapting  their  communications 
network  to  their  unique  needs. 

While  earth  stations  (i.e.,  ground  receiving  stations)  have  historically 
represented  a  substantial  investment,  this  situation  is  changing  rapidly. 
Higher  power  satellite  transponders  (literally,  "transmit/responders")  are 
permitting  receiving  antenna  dishes  of  sizes  as  small  as  three  feet  in 
diameter.  To  reduce  costs  further,  many  market  participants  are  exploring  the 
possibility  of  "shared"  satellite  access.  Cable  companies  are  discovering 
satellites  to  be  a  crucial  link  in  their  information  networks.  In  a  recent 
move,  the  FCC  granted  licenses  to  seven  companies  to  begin  direct 
satellite-to-home  transmission  using  high  frequency  signals  and  small 
inexpensive  dish  antennas  which  will  further  challenge  established  transmission 
modes . 

D.    CABLE  TELEVISION 

By  1982,  29  percent  of  U.  S.  television  households  had  cable  TV.  Cable  TV 
has  developed  two-way  systems  that  can  carry  information  out  of  the  home  as 
well  as  into  it,  breaking  the  previous  monopoly  of  the  telephone  system  in 
two-way  telecommunications. 

With  the  advent  of  satellites,  cable  programmers  can  send  programming 
cost-effectively  to  cable  networks  located  across  the  country.  In  addition  to 
satellites,  technological  breakthroughs  such  as  fiber  optics  are  permitting 
greater  capacity  with  the  potential  of  lower  cost.  Significant  for  education 
is  the  fact  that  cable  has  proved  itself  to  be  something  more  than  just  a  TV 
distribution  network.  Cable's  two-way  capability  is  the  reason  for  its 
incorporation  in  many  of  the  videotex  experiments  in  the  United  States  (such  as 
the  well  known  QUBE  system  in  Columbus,  Ohio).  In  the  near  future,  users  will 
have  their  choice  of  cable  or  telephone-based  networks. 
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E.    TELECONFERENCING 

Teleconferencing  consists  of  electronic  communications  among  three  or  more 
persons  at  a  number  of  separate  locations.  Three  forms  of  teleconferencing  are 
generally  recognized:  (1)  video  conferencing,  which  involves  video 
interconnection  between  two  or  more  remotely  situated  conference  rooms  via 
microwave,  cable,  or  satellite;  (2)  audio  conferencing,  which  is  similar  to  the 
first  format  except  that  no  cameras  are  used  (some  form  of  graphics  capability, 
such  as  facsimile,  is  usually  included);  and  (3)  computer  conferencing,  in 
which  the  input  device  is  a  terminal  keyboard  and  the  output  is  either  a 
printer  or  a  cathode  ray  tube.  Using  this  format  of  teleconferencing,  no 
picture  or  voice  interaction  occurs,  and  the  computer  acts  as  an  interim 
message  storage  medium. 

The  first  satellite  dedicated  to  an  entire  satellite  business 
communications  network  was  launched  by  Satellite  Business  Systems  (SBS)  in 
1980,  a  joint  venture  of  International  Business  Machines,  COMSAT  General,  and 
The  Aetna  Insurance  Company.  Other  organizations  have  developed  new  video 
teleconferencing  systems  as  well,  with  the  emphasis  currently  being  placed  on 
systems  incorporating  regional  centers  for  conferencing,  rather  than  individual 
telephone  unit  video  capabilities.  Bell  has  abandoned  its  original 
Picturephone  concept  in  favor  of  the  new  "Picture  Phone  Meeting  Service"  which 
offers  video  conferencing  in  cities  across  the  United  States.  These  centers 
will  feature  full  moving  video,  voice-activated  service,  and  limited 
transmission  of  graphics. 

The  new  teleconferencing  systems  focus  primarily  on  video  teleconferencing 
because  video  most  nearly  simulates  an  actual  face-to- face  conference.  Yet  it 
is  also  the  most  expensive.  This  cost  differential  has  stimulated  technical 
innovation  in  such  other  areas  as  audio  teleconferencing.  Audio  conferencing 
allows  immediate  voice  communications  at  a  relatively  low  cost  but  lacks 
personal  interaction  and  spontaneity  if  written  material  or  graphics  need  be 
involved. 
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II.   GENERAL  EDUCATION  USE 

While  videotex,  cable,  and  satellite  transmission  offer  obvious 
possibilities  in  the  educational  arena,  it  is  only  recently  that  major 
corporations  have  broadened  their  perspective  to  include  markets  other  than  the 
home  consumer.  A  recognition  is  developing  in  private  sector  management  that 
education,  in  both  methods  and  participants,  faces  radical  change  in  the  coming 
years.  It  is  also  recognized  that  methods  of  learning  with  the  new  interactive 
systems  will  not  become  widespread  unless  they  are  cost-effective. 

Suppliers  are  developing  a  three-pronged  marketing  strategy  as  they 
approach  the  educational  market;  this  strategy  consists  of: 

•  Market  Segmentation:  Suppliers  are  analyzing  the  educational  market  to 
assess  its  structure  and  to  identify  those  contacts  towards  whom  they 
should  direct  their  sales  information.  Some  organizations  consider  the 
school  district  to  be  the  logical  unit  and  approach  the  market  at  that 
level,  according  to  district  size.  Others  focus  on  individual 
principals,  superintendents,  or  directors  of  special  education. 

•  Direct  Marketing:  To  make  educational  professionals  aware  of 
telecommunications  breakthroughs,  some  suppliers  are  conducting  free 
regional  seminars  and  sending  out  invitations  to  the  individuals 
selected  as  prime  contacts  in  the  market  segmentation  analysis. 

•  Appropriate  Product  Development:  Suppliers  are  attempting  to  increase 
sales  through  the  creation  of  products  (e.g.,  interactive  videodiscs) 
which  dovetail  with  current  course  materials  or  procedures  and  provide 
close  supplemental  support.  In  addition,  suppliers  are  increasingly 
stressing  the  efficiency  or  savings-producing  attributes  of  systems  and 
equipment  which  might  present  an  intimidating  initial  price  tag. 

Although  cable  programming  has  focused  primarily  on  entertainment  and  the 
arts,  programmers  are  showing  increased  interest  in  the  possibility  of 
"telecourses";  that  is,  educational  programs  structured  as  stand-alone  material 
or  offered  in  conjunction  with  written  materials.  Textbook  publishers  and  TV 
producers  are  experimenting  with  telecourses  to  be  offered  in  conjunction  with 
educational  institutions  on  a  credit  basis.  These  programs  might  be  offered 
over  the  broadcast  media  or  on  dedicated  cable  channels. 
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Of  the  approximately  5,000  local  cable  systems  in  America  today,  less  than 
half  have  channels  set  aside  for  public  use.  In  only  about  half  of  these  cases 
are  public  schools  using  the  cable.  In  the  1,000  or  so  communities  where  LEAs 
are  using  cable  capabilities,  the  vast  majority  of  programming  consists  of 
sporting  events  or  school  board  meetings.  Very  little  instruction  or  staff 
training  is  being  conducted  using  cable  television. 

Although  still  not  common,  the  use  of  teleconferencing  is  increasing  in 
both  instructional  and  teacher  training  areas.  Using  various  mechanisms, 
school  districts  (particularly  small  ones)  in  many  states  (e.g.,  Minnesota, 
Virginia)  have  combined  resources  to  provide,  through  telecommunications, 
courses  that  individual  school  districts  could  not  afford.  Similarly,  teacher 
training  institutions  in  a  number  of  states  (e.g.,  Oregon,  West  Virginia)  have 
used  teleconferencing  to  expand  geographically  the  scope  of  their  programs. 

The  next  five  years  will  likely  see  substantial  expansion  of  cable 
television  (because  of  the  greater  number  of  communities  with  access  to  such 
facilities)  and  of  subscription  services  (as  a  result  of  the  prevalence  of 
microcomputers)  in  education.  Particularly  in  teacher  training  areas,  the  use 
of  teleconferencing  may  expand  in  the  near  future  as  video  transmission  costs 
decline.  Although  the  lowering  costs  of  receiving  antennae  and  general  direct 
broadcast  activity  will  result  in  more  satellite  transmission  in  general,  it  is 
unlikely  that,  five  years  hence,  schools  will  be  making  substantial  use  of 
satellites.  It  is  also  unlikely  that  videotex  will  become  an  integral  part  of 
education  in  the  next  five  years. 

Unlike  the  microcomputer  technology  family,  where  almost  50  percent  of  the 
school  districts  have  at  least  one  hardware  system,  no  public  school  district 
presently  utilizes  all  of  the  components  of  telecommunications.  Many  districts 
have  certain  components  of  a  telecommunications  system  (e.g.,  microcomputers, 
TV  monitors,  cable  connections)  but  these  are  not  yet  integrated  into  total 
telecommunications  networks.  While  the  cost  of  telecommunications  technology 
will  continue  to  decrease  and  systems  will  become  more  efficient,  it  is  likely 
that  large-scale  networking  in  public  schools  will  evolve  slowly  because  of  the 
many  preconditions  for  effective  use  and  differing  types  of  problems 
confronting  LEAs. 
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III.   TELECOMMUNICATIONS  USE  IN  SPECIAL  EDUCATION 

Videotex/teletext  will  become  more  feasible  and  prevalent  in  special 
education  applications  of  microcomputers.  Like  a  computer,  a  videotex  terminal 
manipulates  information  through  use  of  a  keyboard.  While  presenting  no 
difficulties  when  used  in  an  administrative  support  application,  keyboard 
manipulation  is  often  difficult  for  a  handicapped  student  attempting  to  use  the 
system  for  direct  educational  purposes.  The  barrier  must  be  overcome,  as 
videotex/teletext  programming  is  focused  as  much  on  educational  information  as 
it  is  on  administrative  support  activities. 

For  students  without  specific  motor  coordination  difficulties, 
videotex/teletext  offers  several  advantages: 

•  It  is  a  system  with  a  growing  data  base  of  subjects  and  information,  an 
obvious  benefit  to  any  sighted  person.  For  individuals  with  slightly 
impaired  vision,  large  amounts  of  currently  available  videotex 
information  are  being  converted  to  large,  easily  read  typeface. 
Experiments  are  being  conducted  with  voice  synthesized  videotex  output 
and  dynamic  Braille  output  as  well. 

•  It  is  an  interactive  system,  allowing  individualized  learning  and  test 
taking.  Several  experiments  in  U.  S.  schools  are  incorporating 
videotex  exercises  as  a  supplement  to  in-school  instructional 
television  programs  and  are  using  the  system  for  a  series  of 
interactive  learning  quizzes. 

•  It  functions  through  a  standard  television  set,  a  piece  of  equipment 
readily  available  in  most  schools.  Attachment  of  a  broadcast  signal 
decoder  and  a  keyboard  is  generally  all  that  is  required. 

•  It  permits  access  to  high  quality  national  programming.  At  least  two 
of  the  major  broadcasting  networks  plan  to  have  broadcast  teletext 
programs  running  within  the  next  several  years.  Educational  segments 
are  being  considered. 

Although  much  of  the  development  effort  in  the  20-odd  videotex  trials  are 
commercially  oriented  and  focused  on  the  home  computer,  some  progress  has  been 
made  in  adapting  videotex,  satellites,  subscription  services,  and  cable 
networks  into  systems  to  meet  the  needs  of  handicapped  populations.  These 
include  the  following: 
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•  SpecialNet:  Designed  specifically  for  SEA  and  LEA  directors  of  special 
education,  SpecialNet  is  operated  by  the  National  Association  of  State 
Directors  of  Special  Education  (NASDSE)  and  utilizes  the  GTE  Telenet 
communications  system.  At  present,  more  than  15  electronic 
mailboxes/bulletin  boards  operate  on  SpecialNet.  The  most  widely  used 
bulletin  board  is  the  NASDSE-sponsored  "Federal",  which  monitors 
Federal-level  activities  such  as  Congressional  actions,  regulatory 
changes,  amendments  to  P.L.  94-142,  and  other  activities  and  events 
which  are  of  high  concern  to  the  special  education  community.  Two 
electronic  bulletin  boards  (TURNKEY'S  "TechMark"  and  JWK 
International's  "EduTech")  are  operated  through  SEP-funded  projects  and 
provide  current  information  on  computer  and  related  technology 
applications  in  special  education. 

•  A  cable  satellite  group  known  as  The  Silent  Network  was  recently 
launched  to  bring  entertainment,  information,  and  education  programming 
to  the  national  deaf  community.  Scheduling,  still  in  its  initial 
stages,  calls  for  15  hours  of  weekly  programming;  all  programming  will 
be  presented  in  both  voice  and  sign  language.  The  signers  will  be  an 
integral  part  of  every  production,  not  relegated  to  corner  insets  on 
the  screen.  Nontheatrical  programming  is  also  being  explored,  similar 
to  the  NBC  series  "Say  It  with  Sign",  which  teaches  American  Sign 
Language  over  a  40-part  series  of  half-hour  shows.  Other  educational 
series  are  in  the  offing. 

•  Major  networks  such  as  NBC,  ABC,  and  PBS  are  participating  in  closed 
captioning  programs  pioneered  by  SEP;  CBS  has  opted  to  continue 
experimenting  with  teletext  as  their  communications  medium  for  the 
deaf. 

•  Funded  by  ED/SEP,  the  Deaf  Communications  Institute  is  planning  a 
national  electronic  mail  program  for  the  deaf  entitled  "DeafNet". 
Through  input  with  a  home  terminal,  a  user  may  exchange  information 
with  anyone  else  tied  into  the  system  and  leave  messages  in  "electronic 
mailboxes".  Currently  operating  via  home  computer  and  telephone 
interface,  such  a  system  would  be  equally  viable  on  emerging  cable 
networks  across  the  country. 

•  CenTex,  founded  in  1973  in  Southeastern  Virginia,  is  a  network 
structure  formed  to  explore  the  educational  potential  of  television. 
Funded  by  Federal,  state,  and  private  sources,  CenTex  uses  a  variety  of 
transmission  media,  including  over-the-air  cable  and  FM  subcarrier 
broadcasting  to  deliver  programming  for  student  instruction  and  teacher 
training. 

•  AT&T  is  examining  the  potential  use  of  its  VISTA  network  by  the 
handicapped.  This  teletext-like  network  has  a  number  of  terminals  on 
field  trial  already;  Bell  will  assign  several  more  to  specific 
handicapped  groups. 

•  Telemachus  is  a  data  base  providing  350  active  pages  on  all  aspects  of 
disability  such  as  services  offered,  benefits,  and  new  kinds  of 
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equipment  for  the  handicapped  in  Great  Britain.  In  addition, 
Telemachus  designs,  maintains,  and  operates  control  systems  for 
disabled  persons,  and  is  interested  in  the  possibilities  of  their  being 
able  to  access  information  using  a  VDU  and  a  simple  keyboard.  By  early 
1981,  the  number  of  accesses  to  the  data  base  averaged  500  per  month, 
but  it  was  not  possible  to  determine  how  many  of  the  9,000  Prestel  sets 
were  actually  serving  disabled  persons  directly. 

•  Services  for  the  Deaf  is  a  group  service  both  through  the  conventional 
screen  display  of  news,  advise,  and  feedback  and  through  subtitled 
programs,  in  some  cases  using  the  Palantype  shorthand  system,  on 
Britain's  Prestel  network. 


Of  all  the  subscription  services  serving  the  special  education  community, 
SpecialNet,  with  more  than  1,000  subscribers,  appears  to  be  the  most 
comprehensive.  Currently,  more  than  700  LEAs  are  tied  into  SpecialNet.  In 
several  states,  all  LEAs  are  linked  to  the  system  and  the  SEAs  use  SpecialNet 
in  lieu  of  traditional  means  of  communication  with  its  LEAs.  SpecialNet 
estimates  that,  in  the  next  five  years,  more  than  5,000  LEAs  will  participate 
in  the  system. 

IV.   FACTORS  AFFECTING  USE 

If  telecommunications  technologies  are  to  become  widely  used  mechanisms 
for  education  and  special  education,  certain  activities  will  have  to  occur  at 
both  LEA  and  and  industry  levels.  These  conditions  may  be  classified  into 
three  general  areas:  hardware  advances,  software  developments,  and  LEA 
capabilities. 

A.    HARDWARE  ADVANCES 

As  the  electronics  revolution  has  progressed,  telecommunications 
technologies  have  played  a  greater  and  greater  role  in  every  American's  life. 
A  number  of  hardware  related  factors  are  expected  to  play  an  important  part  in 
LEA  adoption  of  telecommunications  technology  during  the  coming  years. 

The  availability  of  more  satellite  transponder  space  —  because  of  the 
increase  in  the  numbers  of  satellites  and  the  more  efficient  use  of  existing 
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transponder  space  —  and  the  potential  for  direct  satellite  broadcasts  hold 
promise  for  much  greater  educational  use  of  videotex  and  telecourses. 

The  proliferation  of  cable  television  systems  in  communities  across  the 
United  States  will  make  available  to  LEAs  valuable  educational  resources.  Many 
local  cable  systems  have  the  built-in  capacity  for  educational  use  of  channels 
set  aside  for  public  use. 

The  costs  of  devices  by  which  telecommunications  can  be  brought  into  homes 
and  schools  will  continue  to  decrease  for  the  next  few  years.  Small  low-cost 
receiving  antennas  will  make  satellite  less  costly  and  cumbersome.  The 
existence  of  greater  numbers  of  microcomputers  will  enhance  education's 
capacity  to  use  subscription  services  and  data  telecommunications. 

B.   SOFTWARE  DEVELOPMENTS 

The  term  "software",  as  it  applies  to  telecommunications,  generally  refers 
to  video  or  data  programming.  As  videotex  standards  become  established  and 
more  videotex  information  systems  are  implemented,  LEAs  may  be  able  to  utilize 
the  two-way  capabilities  of  videotex  for  instructional  purposes  as  an 
information  resource. 

It  may  be  expected  that,  in  the  next  five  years,  more  efficient 
educational  use  will  be  made  of  cable  television.  Specifically,  greater 
emphasis  will  be  placed  on  developing  instructional  programming  for  homebound 
students  and  as  a  supplement  to  regular  in-school  programs.  Greater  use  of 
cable  television  will  occur  as  teacher  in-service  modules  are  developed  for 
presentation  on  cable  channels. 

In  the  next  five  years  it  is  likely  that  teachers  colleges  will  make 
greater  use  of  telecommunications  programming  as  they  train  future  teachers. 
Through  these  institutions,  teachers  will  develop  a  greater  awareness  of  the 
capabilities  of  telecommunications.  These  colleges  are  also  likely  to  develop 
teacher-training  courses  which  are  designed  for  video  presentation  and  which 
may  be  taped  for  use  in  local  teacher  training  activities. 
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C.    LEA  CAPABILITIES 

The  degree  to  which  LEA  capabilities  can  be  enhanced  will  greatly 
influence  the  adoption  and  effective  use  of  telecommunications  in  special 
education. 

1.  Technology  Orientation/Commitment :  It  is  of  primary  importance  that 
LEA  staff  be  made  familiar  with  telecommunications  technologies  and  develop  a 
general  commitment  to  effective  use  of  such  technologies.  Specifically,  LEA 
officials  should: 

•  develop  an  understanding  of  the  potential  applications  and  benefits  of 
telecommunications ; 

•  identify  priority  areas  in  which  telecommunications  technologies  can  be 
of  greatest  benefit; 

•  obtain  resources  for  equipment  purchases  and  for  programming  and 
service  purchases; 

•  accept  minor  modification  of  facilities  at  the  classroom  or  building 
level  to  accommodate  specific  equipment  needs  (e.g.,  receiving 
antennas) ;  and 

•  commit  the  LEA  to  integrate  telecommunications  program  material  into 
existing  curricula  for  both  student  restriction  and  teacher  training. 

2.  Training:  As  with  other  technologies,  LEA  staff  (particularly 
teachers)  must  be  trained,  beyond  orientation,  in  the  specific  applications  of 
telecommunications  technology  in  special  education.  Teachers  and 
administrators  will  require  training  in  the  use  of  various  telecommunications 
systems,  their  operational  advantages  and  constraints,  and  how  they  may  be  most 
effectively  integrated  into  ongoing  programs. 

Interestingly,  the  technology  itself  offers  opportunities  for  the  delivery 
of  such  training.  Teleconferencing  satellite  transmission  and  cable  television 
can  potentially  serve  as  both  the  subject  and  medium  of  such  training. 
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3.  planning  and  Administration:  In  order  to  accommodate 
telecommunications  technologies  in  special  education,  LEA  planning  and 
administrative  procedures  should,  in  many  cases,  be  modified.  School  officials 
should  identify  needs  which  can  be  effectively  met  through  telecommunications 
and  select  the  appropriate  telecommunications  mechanisms  to  meet  these  needs. 
Some  guidance  in  these  planning  areas  may  be  obtained  from  SEAs  or  state 
universities. 

In  order  for  LEA  staff  to  become  equipped  to  utilize  telecommunications  in 
their  education  programs,  a  number  of  changes  in  administrative  structures 
should  occur.  Specifically,  these  could  include: 


•  development  of  suitable  acquisition  procedures  for  both  equipment  and 
services; 

•  scheduled  staff  time  allocations  for  in-service  training  in 
telecommunications  usage;  and 

•  development  of  procedures  to  prevent  unauthorized  use  of  equipment  and 
service  (particularly  telephone  lines). 


V.   SUMMARY 

All  of  the  various  telecommunications  technologies  are  in  the  midst  of 
rapid  change  and  are  also  becoming  an  increasingly  common  means  of 
communicating  within  our  society.  Cable  penetration  in  the  U.  S.  market  grew 
by  20  percent  from  1981  to  1982.  Satellites  are  doubling  in  capacity,  yet 
competition  for  transponder  space  continues.  Clearly,  the  technologies 
discussed  here  are  experiencing  unprecedented  growth.  The  reasons  for  this 
growth  are  threefold: 


Technology  breakthroughs  in  memory  capacities  and  information 
transmission  methods  have  combined  to  reduce  drastically  the  cost  of 
providing  telecommunications  services.  Lower  costs  and  increased 
efficiency  in  each  of  the  technology  areas  permits  experimentation  with 
hybrid  systems  resulting  in  further  cost  savings.  New  software 
programs,  increasingly  able  to  incorporate  sophisticated  elements  of 
"human"  judgment  and  expertise,  allow  interaction  with  greater  numbers 
of  society's  members,  regardless  of  training,  physical,  or  mental 
limitations. 
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•  Standardization  in  both  computers  and  videotex  equipment  is  now 
occurring.  Market  growth  has  been  slow  because  buyers  feared  that 
whatever  system  they  purchased  might  be  incompatible  with  a  national 
standard  once  it  developed.  The  broad  outlines  of  these  standards  are 
now  emerging,  encouraging  equipment  purchases  and  further  reducing 
costs  through  resulting  mass  production. 

•  Deregulation  has  shifted  government  away  from  market  intervention,  as 
highlighted  by  the  recent  AT&T  settlement  with  the  Justice  Department. 
Accelerated  introduction  of  new  equipment  and  services  is  one  likely 
result.  Legislation  is  under  consideration  which  would  update  the 
Communications  Act  of  1934  under  which  the  telecommunications  industry 
is  still  laboring.  In  addition,  the  FCC  is  responding  to  pressure  for 
increased  satellite  space  by  proposing  to  double  the  number  of 
satellites  serving  the  U.  S.;  the  FCC  may  even  allow  corporations  to 
build  and  sell  capacity  on  their  own  satellites  according  to  market 
price  pressures. 

While  these  factors  will  continue  to  push  telecommunications  growth,  it  is  not 
clear  that  lower  costs  will  result  in  all  areas.  Satellite  transmission,  in 
particular,  may  experience  increased  costs  as  transmission  demand  outstrips 
available  capacity. 


During  the  next  five  years,  substantial  expansion  of  the  educational  use 
of  cable  television  and  subscription  services  (such  as  SpecialNet)  can  be 
expected.  Although  more  experiments  will  occur  and  more  general  use  will  be 
made  of  videotex,  direct  satellite  broadcasting,  and  teleconferencing,  these 
telecommunications  techniques  are  unlikely  to  have  a  significant  effect  on 
education  or  special  education  during  the  next  five  years. 
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It's  no  news  that  the  electronic  era 
is  upon  us.  Time  magazine  breaks  a  55 
year  tradition  and  honors  the  computer 
instead  of  a  person  as  the  most  signi- 
ficant symbol  of  1982.  Renowed 
soothsayers  attempt  to  explain  its  im- 
pact in  Waves  and  Megatrends.  The 
U.S.  government  creats  a  whole  bureau 
to  assess  its  influence  and  American 
business'  spend  millions  of  dollars  a 
year  on  market  research  to  chart  its 
growth  and  quantify  its  potential. 
Never  since  the  industrial  revolution 
has  there  been  such  a  profound 
change  to  affect  the  very  structure  of 
our  economic  and  social  systems  as 
with  the  advent  of  the  computer  age. 

As  with  any  of  our  basic  industries 
caught  up  in  these  changes,  the  com- 


munications industry  clearly  signifies 
its  penetrating  influence.  Once  seg- 
mented into  separate,  distinct  entities 
—  newspaper,  books,  magazines,  film, 
radio,  television  —  each  with  their  own 
products  and  markets;  today  is 
merging  into  one  giant  electronic  cir- 
cuitboard.  Newspapers  are  going  on- 
line. Books  are  being  converted  from 
hardbacks  and  paperbacks  into  floppy 
disk  "softbacks".  Film  and  records  are 
being  digitized  and  magazines  are 
becoming  videoized  to  fill  a  super- 
market of  cable  and  microwave 
channels  diagram. 

This  "convergence  phenomenon"  is 
significant  for  many  reasons,  but  most 
notably  for  the  fact  that  the  blurring  of 
these  desperate  businesses   into  one 
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totally  disrupts  status  quo.  Not  only 
what  we  sell  is  changing,  but  to  whom 
we  sell  it  and  how.  What  once  were 
colleagues  are  now  competitors.  Print 
publishers  are  impinging  upon  markets 
they  once  left  to  film  houses  and  toy 
companies.  Major  utilities,  computer 
manufacturers,  TV  networks,  and 
motion  picture  companies  are  banning 
together  in  unprecidented  "joint  ven- 
tures". The  reasons  are  simple  — 
there  is  much  to  gain  and  in  some 
respects  even  greater  to  lose.  The 
capital  investments  to  explore  these 
new  businesses  are  substantial  and 
the  potential  payoffs  long  term.  Thus, 
companies  bind  together  to  share  the 
financial  risks  and  trade  off  future 
rewards  for  immediate  technical  know- 
how  and  marketing  savvy.  As  one 
newly  formed  venture  spokesperson 
commented:  "It's  hard  to  market  test  a 
new  idea  without  developing  it  first. 
And  in  these  new  businesses  that 
takes  lots  of  money." 

The  challenge  we  all  face  as  we 
move  into  this  electronic  era  is  con- 
siderable. The  fact  that  technology  is 
now  providing  a  whole  range  of  new 
products  is  unquestionably  exciting. 
What  businessperson  or  marketer 
doesn't  get  excited  about  expanding 
his/her  product  base  and  marketshare? 
The  successful  companies  in  the  80's 
(large  and  small)  will  be  those  who 
carefully  balance  their  development 
and  marketing  efforts,  taking  new 
products  to  their  existing  markets  and 
old  products  to  new  markets. 

There  are  no  sure  paths.  As  the 
communications  industry  slowly 
merges  into  one  interrelated  whole  we 
must  rethink  the  basics  of  our  busi- 
ness: exactly  who  is  our  competition, 
what  is  our  market  and  how  do  we  get 
there.  The  one  cavaet  to  all  of  today's 
electronic  euphoria  is  that  technology 
itself  can  do  little.  It  requires  con- 
sumer need  to  bring  it  to  life.  People 
will  not  buy  a  product  for  its  own  sake 
(for  long)  but  for  what  it  can  do  for 
them.  One  of  the  few  precepts  that  for 
now  still  remains  the  same. 
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THE  STATE'S  ROLE  IN  EDUCATIONAL  COMPUTING: 
YIEH  FROM  THE  LEGISLATURE 


Phyllis  Kahn 
237  State  Office  Building 
St.  Paul,  Minnesota  55155 
House  of  Representatives 


For  the  past  decade,  the  Minnesota  Legislature  has  taken  an  active  Interest  in 
the  Implementation  of  a  coherent  plan  for  educational  data  processing.  The  deci- 
sions that  have  been  made  during  this  time  cover  a  wide  range.  Including  the 
structure  of  the  decision  process  of  educational  computing  systems,  the  concept 
of  centralized  versus  decentralized  hardware,  the  nature  of  state  financial 
support  and  even  some  of  the  finer  points  of  hardware  acquisition.  The  questions 
of  how  to  obtain  equity  in  the  area  of  computer  access  1n  this  diverse  state  and 
how  to  make  good  yet  neutral  judgments  have  been  prominent  problems. 


My  interest  1n  the  use  of  computers  1n  state 
government  is  a  part  of  the  Interest  I  have  had  in 
general  in  technological  public  policy  Issues  and 
1s  related  to  my  professional  training  as  a  scien- 
tist before  being  elected  to  the  legislature  in 
1972. 

One  introductory  comment  is  that  elected 
officials  in  general  have  a  disappointing  record 
1n  the  area  of  legislating  scientific  and  techno- 
logical Issues.  Part  of  the  reason  1s  that  these 
issues  often  require  a  long  lead  time  to  come  to  a 
meaningful  conclusion  and  to  many  elected  officials 
anything  longer  than  the  next  election  (two  years 
or  so  away)  might  as  well  be  infinity.  Addition- 
ally technology  working  right  1s  not  the  stuff 
exciting  political  careers  are  made  of,  so  1t  be- 
comes hard  to  ask  political  types  to  put  1n  long 
difficult  hours  on  a  subject  with  few  obvious 
public  rewards. 

My  experience  in  this  area  has  come  as  the 
chair  of  a  subcommittee  on  computers  which  is 
part  of  the  House  of  Representatives  Appropria- 
tions Committee.  This  subcommittee  was  formed 
because  of  the  observation  of  dramatically  in- 
creasing budgets  for  both  state  government  and 
educational  systems  with  the  following  charact- 
eristics: 

-There  appeared  to  be  little  critical  over- 
sight from  either  the  legislature  or  t*ie  Govern- 
or's office.  Department  budgets  1n  this  area 
were  set  and  hardly  changed  as  they  moved  through 
the  process. 

-The  State  of  Minnesota  is  a  model  of  a  heav- 
ily centralized  system  with  one  agency  controlling 
state  departments  and  another  educational  Insti- 


tutions and  school  districts. 

-There  appeared  to  be  recurring  turf  problems, 
with  a  lack  of  separation  of  policy  formation, 
operation  and  critical  overview.  For  example, 
the  decision  to  computerize  (or  how  to)  was  usu- 
ally made  by  the  centralized  computer  agency  it- 
self. 

-There  appeared  to  be  acquisition  problems 
with  the  state  bidding  system.  A  bid  system 
emphasizing  the  lowest  Initial  cost  may  be  ade- 
quate for  typewriters  or  trucks,  but  will  fall 
down  on  a  complicated  purchase  such  as  computers. 

-The  political  need  for  equal  access  to  com- 
puter usage  for  both  metropolitan  areas  and  out- 
state  districts  leading  to  the  state  subsidy  of 
the  telecommunications  network. 

-We  also  observed  conflict  of  interest  pro- 
blems with  public  officials  sometimes  allied  with 
private  firms  doing  business  with  the  state,  leav- 
ing an  uncomfortable  appearance  of  entangling 
alliances. 

-Finally  how  could  the  state  best  take  ad- 
vantage of  the  new  directions  of  the  computer 
industry  with  the  trend  to  micro  and  mini  compu- 
ters without  returning  to  an  era  of  uncontrolled 
proliferation. 

The  specific  legislative  Interest  in  educa- 
tional comouting  started  1n  1971  with  the  Minne- 
sota Miracle,  the  process  of  great  infusion  of 
state  funds  into  the  previously  locally-funded 
school  districts.  Along  with  this  funding  came 
a  need  to  track  and  understand  how  the  money  was 
being  spent. 

A  first  step  in  1971  was  the  passage  of  a 
law  requiring  school  districts  to  submit  annual 
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plans  and  budgets  with  the  State  Department  of 
Education  and  to  obtain  departmental  approval 
before  expending  funds  for  computer  activities. 

In  1973  MECC,  the  Minnesota  Educational  Com- 
puting Consortium,  was  formed  as  a  point  powers 
agreement  by  the  State  Department  of  Education, 
the  University  of  Minnesota,  the  State  University 
System  and  the  Community  College  System  to  provide 
computer  services  to  its  constituent  members.  In 
1973  and  1975  the  legislature  started  to  pass  on 
the  financial  arrangements  for  MECC  and  monitor 
its  progress. 

In  1976,  the  original  UFARS  (Uniform  Finan- 
cial Accounting  and  Reporting  Standards) legis- 
lation was  passed  requiring  all  districts  to 
convert  to  computerized  accounting  systems,  effect- 
ive July  1,  1980. 

In  addition  In  1976  the  legislature  expressed 
disatisfaction  with  MECC's  intent  to  purchase  a 
Univac  1110  for  instructional  time  sharing  and 
insisted  on  a  consultant-monitored  reevaluation 
of  that  contract,  resulting  In  a  cancellation 
of  that  contract. 

In  1979  and  1980  the  legislature  took  an  act- 
ive interest  in  restructuring  the  Educational 
Management  Information  System.  Questions  had 
been  raised  concerning  this  system's  cost  effect- 
iveness, quality  of  software,  hardware  purchase 
decisions,  sensitivity  and  responsiveness  to 
local  user  requirements  and  needs. 

A  consultant  was  retained  to  perform  the 
evaluation  and  answer  specific  questions,  including 
the  comparison  of  centralized  and  decentralized 
systems;  the  state  level  of  funding  and  organiza- 
tion; the  formation,  function  and  structure  of 
regional  centers  including  the  assignment  of 
districts  to  regions  and  an  analysis  of  hardware 
and  software  decisions,  development  and  mainten- 
ance. 

The  major  recommendations  of  the  consultant, 
(Peat,  Marwick  Mitchell  and  Company)  are  now  in 
the  process  of  being  implemented.  A  major  thrust 
of  their  recommendations  has  been  that  the  state 
avoid  a  single,  totally  uniform  and  monolithic 
system,  but  instead  adopt  common  system  specifica- 
tions allowing  differences  between  school  districts 
with  simple,  intermediate  or  complex  needs  for 
management  information. 

Additional  aspects  of  their  report  now  in  the 
process  of  implementation  include: 

-.«  requirement  for  a  meaningful  systems 
architecture  and  a  long  range  plan, 

-Clarification  of  an  ambiguous  decision 
structure.  This  has  been  accomplished  by  re- 
moving the  authority  for  policy  setting  and  plan- 
ning from  MECC  and  placing  it  in  the  State  Depart- 
ment of  Education. 

-Establishment  of  the  E.S.V.  (Elementary, 
Secondary,  Vocational)  Computer  Council  to  make 
judgment  calls  in  a  manner  somewhat  independent 
of  the  operating  agencies.  Among  the  duties  of 
the  Council  are  to  advise  and  assist  the  State 
Board  in  the  following  areas:  development  of 
the  systems  architecture  and  the  long  range  plan; 
the  creation  and  alteration  of  regional  manage- 
ment centers;  the  approval  of  the  use  by  districts 
of  alternative  management  information  systems  and 
the  review  of  proposed  data  standards. 

We  intend  that  the  State  of  Minnesota  will 


meet  its  initial  goals  of  providing  timely, 
accurate  and  comparable  information  to  legislator 
and  others  concerned  with  financial  management 
of  education.  In  addition,  we  hope  to  encourage 
flexibility,  innovation  and  technical  change  with 
the  objective  of  delivering  cost-effective  solu- 
tions to  meet  these  needs. 
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Administration 


Administration  Section  Editor,  James  R.  McNamara 


The  field  of  administrative  computing 
is  many  faceted.  The  articles  included  in 
this  issue  were  selected  from  the  1982 
Convention  Proceedings  and  the  topics 
span  from  scheduling  students  in  single 
school  to  state-wide  planning  for  distrib- 
uted data  processing. 

Ted  Bahn's  article,  focuses  on  the 
strategies  for  implementing  distributed 
data  processing  for  schools  across  the 
state  of  Minnesota.  The  role  micro-,  mini- 
and  main-frame  processors  will  serve  and 
the  needs  each  will  answer  is  presented  in 
the  conceptual  framework  which  comes 
to  grips  with  the  reality  of  existing  sys- 
tems and  applications. 

In  a  lighter  style,  Judie  Leslie  urges 
consideration  for  computer  technology 
that  has  a  new  and  friendlier  image.  She 
notes,  that  a  requisite  for  administrative 
success  today  is  the  use  of  functional 
authority  and  presents  a  case  for  com- 
puting capability  as  a  formidable  ally  in 
implementing  this  style  of  leadership. 

David  Mosow,  Brenda  Bolton  and 
Steve  Olensky  raise  our  expectations  of 
what  can  be  accomplished  on  a  micro- 
computer. They  report  on  the  develop- 
ment of  a  highly  successful  student  sched- 
uling and  records  system  on  a  single 
Apple  11+  for  a  large  urban  high  school. 


*Mr.   Bahn  is  a  manager  with  Peat,  Mar  wick 
ind  Mitchell,  New  York.  A'.  Y. 


Development  of  a  Statewide 

Systems  Architecture: 

Experiences  for  the  State 

of  Minnesota 


Theodore  Bahn  * 


Situation 

What  can  a  State  do  when  its  13.4  mil- 
lion dollar  investment  in  large  scale  hard- 
ware systems,  and  approximately  3.5 
million  dollar  investment  in  application 
software  falls  short  of  increasing  demands 
for  computer  service  from  educational 
users?  A  dilemma  indeed,  but  there  may 
be  a  solution  in  sight— an  approach  to 
progressing  from  highly  centralized  proc- 
essing with  older  batch  applications  to 
more  decentralized  processing  with  flexi- 
ble accommodation  of  varied  user  needs 
exploiting  newer  technology  available  in 
microcomputer  systems.  In  this  paper 
well  explore  a  systems  architecture  for 
integrating  hardware,  communications, 
and  applications  in  a  cohesive  and  com- 
prehensive manner. 

The  development  of  educational  com- 
puting in  Minnesota  began  in  1967.  In 
1970  a  strategy  for  provision  of  computer 
equipment  and  information  systems  state- 
wide was  developed.  From  1973  through 
1979,  the  State  developed  management 


information  systems  for  administrative 
applications.  These  applications  support  a 
district  user  base  in  Minnesota  which  has 
a  broad  profile:  (a)  3%  are  districts  of 
greater  than  10,000  students;  (b)  \8%  are 
districts  of  between  2,000  and  10,000 
students;  and  (c)  79%  are  districts  with 
less  than  2,000  students. 

Regionally  centralized  computing 
facilities  are  the  major  strategy  for  this 
delivery  system.  The  regional  delivery 
system  includes  equipment,  staff,  and  a 
governing  board  operating  with  require- 
ments and  software  developed  centrally. 
Such  software  exists  for  finance,  payroll/ 
personnel  and  student  systems.  Burroughs 
B6000  series  equipment  is  the  large  scale 
processor  at  the  service  center.  Users  may 
be  connected  to  the  central  processor  by 
a  CRT,  or  remote  job  entry  (RJE)  equip- 
ment, or  may  be  serviced  via  data  delivery 
and  pick  up  services. 

Current  demands  for  local  access  and 
control  have  always  resulted  in  acquisi- 
tion of  large  scale  processors  for  central- 
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ized  computing  to  support  on-line  entry. 
In  addition  to  the  large  scale  equipment 
base,  application  systems  had  been  de- 
signed to  operate  in  a  batch  mode. 
Rework  of  the  systems  to  provide  for 
on-line  update  and  retrieval  would  require 
an  extensive  commitment  of  scarce  per- 
sonnel resource.  However,  demands  for 
service  from  users  are  pushing  the  State 
into  some  form  of  distributed  processing. 
These  demands  resulted  in  two  problems. 
First,  not  only  is  system  redesign  expen- 
sive, but  it  will  not  solve  the  problem  of  a 
sophisticated  user  base:  the  desire  for 
control  over  data  processing.  Second, 
Minnesota  school  districts  have  had  ex- 
tensive experience  with  microcomputers 
in  instructional  application,  and  desire  to 
exercise  that  "in-house"  level  of  control 
with  administrative  computing. 

There  are  several  disadvantages  to  the 
current  strategies.  The  most  significant 
disadvantage  is  high  resource  consump- 
tion at  the  host  processor  to  support  on- 
line access  during  the  day.  The  use  of 
this  on-line  approach,  in  which  terminals 
are  controlled  as  slaves  within  a  host  con- 
trolled, polled  network,  results  in  heavy 
daytime  demand  on  the  host  processor. 
CRT's  and  remote  job  entry  (RJE)  de- 
vices perform  little  or  no  preprocessing 
and  are  driven  by  host  loaded  formats. 
The  devices  have  no  local  storage  facilities 
and  generate  substantial  overhead  and 
high  communication  costs.  Although 
these  terminals  provide  for  rapid  host  cap- 
ture of  information  from  outlying  loca- 
tions, responsibility  for  error  detection, 
editing,  and  data  validation  resides  at  the 
host,  increasing  resource  utilization  and 
causing  processing  delays.  In  the  case  of 
districts  serviced  by  delivery  service, 
turnaround  times  for  each  of  the  activ- 
ities of  data  collection,  error  correction 
and  reporting  must  be  considered. 

The  Dilemma 

Current  budget  constraints  in  the  State 
of  Minnesota  demand  that  any  future 
strategy  for  the  delivery  of  data  proc- 
essing service  for  administrative  com- 
puting must  be  substantially  cost  effec- 
tive. Minnesota's  "dilemma,"  then,  is  how 
to  create  a  state-of-the-art  network  which 
will  support  varied  and  complex  user 
needs,  take  advantage  of  technological 
change,  and  allow  for  a  smooth  transition 
to  a  new  software  environment. 


User  Needs 

User  information  needs  have  driven 
the  solution  to  this  systems  architecture. 
These  needs  for  the  elementary,  second- 
ary, and  vocational  information  system 
have  been  divided  into  three  general 
levels:  simple;  intermediate;  and  complex. 

Simple  information  requirements  typi- 
cally need  little  automation,  except 
where  standards  of  reporting  have  defined 
a  more  rigorous  collection  method,  such 
as  Minnesota  Uniform  Financial  and  Re- 
porting Standards  (UFARS)  have  done 
for  district  financial  accounting.  How- 
ever, for  the  purposes  of  categorization 
on  the  basis  of  information  needs,  those 
districts  desiring  only  to  comply  with  the 
minimum  UFARS  requirements  are 
identified  as  having  simple  needs. 

Intermediate  information  require- 
ments necessitate  some  automation,  but 
this  level  does  not  require  inquiry  into 
current  sets  of  data  for  the  management 
of  district  operations. 

Complex  information  requirements  are 
highly  dependent  on  automated  support 
for  district  decision  making.  Complex 
levels  of  information  require  selection, 
summarization,  and  display  capabilities. 

The  determination  of  simple,  inter- 
mediate, or  complex  information  needs 
is  to  be  made  by  each  individual  school 
district  based  on  its  unique  information 
requirements,  which  may  not  be  contin- 
gent on  size  alone.  For  instance,  some  dis- 
tricts may  have  simple  information  needs 
in  one  area  (payroll)  and  intermediate  or 
complex  needs  in  another  (student). 

The  same  division  of  user  needs  is  used 
in  this  discussion  of  application  systems 
design  options.  The  options  are  best 
divided  into  three  levels  of  information 
requirements: 

•  simple; 

•  intermediate;  and 

•  complex. 

For  finance  systems,  those  with  simple 
information  should  have  two  options 
available.  These  options  should  be: 

•  microcomputer    for    data   collection/ 
edit,  and 

•  microcomputer       Financial      System 
(MICRO-FIN). 

For  the  intermediate  level  information  re- 
quirements, there  are  two  options: 

•  microcomputer    for    data    collection/ 
edit;  and 


•    small    satellite    for    data    collection/ 
edit. 

The  microcomputer  data  collection/edit 
routines,  described  under  the  simple  in- 
formation requirement,  are  an  option.  As 
with  the  simple  information  requirement, 
detailed  transactions  would  be  transmit- 
ted to  the  region  for  batch  processing. 

The  option  of  a  small-scale  satellite 
would  provide  for  data  collection  and 
edit  similar  to  that  provided  with  the 
microcomputer  data  collection  and  edit. 
This  edited  data  would  then  be  communi- 
cated to  the  host  processor.  In  a  future 
phase,  an  additional  capability  could  be 
added  to  support  file  transfer  from  the 
host  to  the  small  satellite  where  file 
creation/maintenance/inquiry  and  report 
generation  could  be  supported.  The  small- 
scale  satellite  is  the  lowest  level  at  which 
local  intelligence  could  support  limited 
file  manipulation  for  output  reports  from 
subsets  of  the  host  data  base.  (Note  that 
the  MICRO-FIN  would  be  a  stand-alone 
system  and  would  not  interact  with  the/"«g 
regional  host  except  for  annual  reporting**^ 
requirements  which  would  be  gathered  at 
the  regional  center  and  transmitted  to  the 
State  Board  of  Education.) 

At  the  complex  information  require- 
ment level,  there  are  three  options: 

•  microcomputer  for  data  collection/ 
edit, 

•  medium-scale  computers  with  a 
"down-scale"*  version  of  the  finance 
system  resident;  and 

•  medium -scale  computers  with  "down- 
scale"  versions  of  Finance,  Payroll/ 
Personnel  and  Student  Systems.* 

The  microcomputer  with  dial-up  to 
the  medium-scale  systems  is  the  same 
approach  described  previously  for  data 
collection  and  edit  for  the  simple  and 
intermediate  levels.  This  system  is  tied  in 
via  dial-up  lines  to  the  host.  Medium-scale 
satellites  would  be  configured  with  the 
front-end  edits  for  the  Finance,  Payroll/ 
Personnel  and  Student  Systems.  Limited 
local  processing  and  reporting  would  be 
supported. 

At  the  next  stage,  the  medium-scale 


•Creating  "down-scale"  versions  of  the  admin- 
istrative systems  to  operate  on  medium-scale 
host  processor  will  not  be  without  cost.  The 
architecture  states  a  migration  path:  districts 
must  decide  that  this  path  to  local  control  is 
worth  the  cost. 
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computer  would  provide  a  subset,  or 
"down-scale"  version,  of  the  Finance 
System.  Front-end  edits  from  the  Payroll/ 
Personnel  and  Student  Systems  would  be 
supported  and  these  systems  would  re- 
main at  the  host. 

At  some  future  date  it  might  prove 
feasible  to  "down-scale"  versions  of  the 
Finance,  Payroll/Personnel  and  Student 
Systems  and  operate  them  on  a  stand- 
alone basis  at  the  medium-scale  satellite. 
Microcomputer  data  entry  to  the 
medium-scale  satellite  would  continue  to 
be  supported. 

Hardware 

The  architecture  is  based  on  a  mix  of 
microcomputers,  small-scale  satellites, 
medium-scale  processors  and  large  host- 
processors  which  can  fit  coherently  to 
support  district  information  require- 
ments. 

Microcomputers 

Microcomputers  will  be  used  to:  (a) 
provide  front-end  edit  of  district  batch 
data;  and  (b)  stand-alone  support  for  a 
finance  system  compatible  with  state 
financial  reporting  standards. 

Small-Scale  Satellites 

Small-scale  Satellites  will  be  used  to 
support  intermediate  level  information  re- 
quirements including 

•  front-end    edit,   validation,    and   data 
collection;  and 

•  file  creation/maintenance/inquiry. 

This  size  processor  is  capable  of  locally 
supporting  data  files,  including  subsets  of 
the  data  base  at  the  regional  host  com- 
puter. Using  this  capability,  the  front-end 
data  collection  and  edit  routine  can  be 
expanded  to  include  data  validation.  An 
example  of  data  validation  would  be  a 
routine  of  checking  financial  transactions 
to  ensure  the  transactions  are  in  conform- 
ance with  the  chart  of  accounts. 


With  the  small-scale  satellite  the 
district  should  have  the  capacity  to  report 
using  subsets  of  district  data  which  have 
been  down-loaded  from  the  host  proc- 
essor. These  files  could  then  be  used  for 
district  inquiry. 

Medium-Scale  Hardware  Applications 

Those  districts  that  have  complex  in- 
formation requirements  may  have  the 
need  or  desire  to  operate  independently 
on  a  medium-scale  computer.  Such  an 
approach  would  have  to  be  implemented 
in  stages  which  are  financially  achievable 
by  the  district  requesting  those  capabil- 
ities. The  local  computer  might  initially 
have  front-end  edit  and  validation  rou- 
tines resident  on  the  machine.  At  the 
next  stage,  stand-alone,  down-scale  ver- 
sions of  the  Finance  system  could  be  used 
to  support  district  operations,  with  the 
regional  host  computer  continuing  to  be 
used  for  the  Payroll/Personnel  and 
Student  Systems.  During  the  final  stage, 
down-scale  versions  of  the  Payroll/Per- 
sonnel and  Student  System  might  be  used 
in  this  stand-alone  operation  at  the 
district. 

At  all  three  levels  the  host  is  off- 
loaded of  data  entry  and  correction  rou- 
tines. Simple  financial  information  re- 
quirements can  be  met  with  little  or  no 
host  processing  load  by  means  of  a  stand- 
alone MICRO-FIN  application.  Data 
entry  and  correction  remains  at  the  user 
site.  The  security  and  simplicity  of  the 
batch  processing  design  is  retained  at  the 
host  processor.  The  MICRO-FIN  would 
probably  be  the  only  application  which  is 
off-loaded  from  large-  or  medium-scale 
hosts  although  microcomputer  payroll/ 
personnel  and  student  systems  exist  in 
the  State  currently  and  might  become 
attractive  to  other  districts. 

These  approaches  do  have  disadvan- 
tages and  are  not  without  cost.  The  first 
is  that  a  microcomputer  version  compati- 
ble with  the  state's  financial  requirements 


must  be  completed.  The  second  is  that 
intelligent  data  entry  front-ends  for  the 
three  applications  systems  must  be  built. 
The  final  disadvantage  is  that  down-size 
versions  of  the  applications  must  be  de- 
veloped. The  first  two  disadvantages  have 
been  surmounted,  the  third  requires  sub- 
stantial work  and  would  be  warranted 
only  if  a  district  deemed  its  requirement 
complex  and  was  willing  to  bear  the 
financial  burden  to  implement  the  new 
application. 

Benefits  of  the  Systems  Architecture 

The  benefits  that  will  accrue  to  the 
State  and  to  district  users  from  the  adop- 
tion of  this  Elementary,  Secondary  and 
Vocational  (ESVC)  architecture  are: 

•  improved  use  of  installed  equipment 
and  available  resources; 

•  improved  overall  quality  and  flexibil- 
ity of  services  provided  to  the  school 
districts; 

•  more  direct  school  district  control 
over  resource  allocation  and  service 
alternatives;  and 

•  minimal  incremental  investments  in 
hardware,  software,  communications 
and  other  resources. 

Some  cost  reductions  for  the  present 
hardware  and  communication  architec- 
ture have  also  been  projected.  While 
similar  savings  have  not  been  projected 
for  software  development,  greatly  im- 
proved flexibility  should  be  available  to 
the  district  user  for  a  comparable  level  of 
cost. 

The  advantage  of  this  hybrid  approach 
to  other  organizations  in  a  similar  situa- 
tion are  that:  (a)  considerable  investment 
in  software  and  hardware  can  be  ex- 
tended in  usefulness  into  the  future: 
(b)  extensive  benefits  are  gained  in  user 
friendly  data  entry;  and  (c)  future  hard- 
ware acquisitions  can  be  based  on  incre- 
mental cost  versus  large-scale  lease/' 
purchase  commitments. 
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Distribution  Technologies 
Forecast  for  the  1980s 


The  trade-offs  in  distribution  systems,  with  emphasis  on  satellites. 


by  Robert  Pfannkuch 
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.  here  have  BEEN  some  historical  stud- 
ies that  say  that  engineering  predictions 
tend  to  fall  into  two  categories— under 
five  years  and  over  five  years.  The  studies 
also  say  that  the  predictions  in  the  under- 
five-vear  group  tend  to  be  optimistic  and 
events  do  not  always  bear  out  the  predic- 
tions made.  In  the  over-  five-  year  category, 
however,  more  things  tend  to  happen  than 
the  engineers  forecast. 

So  with  the  thought  in  mind  that  it  may 
take  a  little  longer  than  the  most  optimistic 
engineering  predictions,  let's  take  a  look 
at  the  next  ten  years  with  relation  to 
television  program  delivery  systems. 
What  will  happen?  What  are  the  trends? 
What  will  technology  do? 
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IRST  LETS  LOOK  at  two-way  subscrip- 
tion television.  Today,  when  we  think  of 
two-way  systems  all  we  tend  to  think  of  is 
Warner's  QUBE.  I'd  like  to  broaden  that 
definition  by  pointing  out  that  satellite- 
to-home  also  can  go  two-way.  A  lot  of 
people  are  unaware  that  the  little  one- 
meter  dish  can  also  go  back  up  with  a  low 
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data  rate  signal.  There  is  work  being 
done  on  a  "simple"  unit  that  attaches  to  a 
phone  line  and  effectively  uses  existing 
phone  lines  to  provide  the  data  return 
link.  So  when  we  talk  about  two-way,  we 
mean  that  there  are  many  ways,  not  just 
pay  cable,  to  get  a  return  line. 

There  are  other  things  we  can  do  with 
two-way  —  we  can  go  back  up  with  some- 
thing like  a  vote  or  an  answer  to  a  poll. 
And  we  certainly  can  use  teletext  and 
some  of  the  related  technologies  in  that 
way.  There  is  a  lot  of  work  going  on  to  tie 
in  existing  home  computers  with  phone 
lines  so  you  can  get  automatic,  non-dial- 
ing functions  that  will  allow  feedback 
and  interaction  using  a  television  display. 
We  should  not  kid  ourselves  that  it  must 
be  two-way  cable  to  get  two-way  infor- 
mation. 
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HAT  about  physical  distribution 
of  programming7  It  is  easy  to  push  num- 
bers around,  but  looking  at  them  can  be 
interesting  and  constructive. 

Suppose  you  wanted  to  distribute  a  two- 
hour  movie  to  the  home  audience  on  vid- 
eocassette  —  by  which  I  mean  sell  the  cas- 
sette to  the  consumer,  i.e.,  physical  distri- 
bution. What  would  it  cost  you  for  tape, 
for  duplication,  and  for  distribution,  not 
including  advertising  or  marketing  costs? 
To  get  your  movie  to  the  home  consumer 
would  be  about  $16,  and  that  may  be  con- 
servative figure  since  costs  are  going  up 
all  the  time.  To  distribute  that  same  movie 
on  videodisc  would  probably  improve 
that  figure  by  about  $6,  making  distribu- 
tion costs  about  $10  per  disc. 

Now  look  at  the  cost  for  distributing 
that  same  program  electronically.  Here  I 
am  talking  not  only  about  subscription 
television  but  also  about  broadcast.  This 
means  buying  or  building  a  television 
station  —  probably  UHF  but  maybe  VHF 
in  some  markets—  and  putting  out  a  sig- 
nal that  the  home  consumer  can  get  his 


hands  on.  To  distribute  your  movie  this 
way  would  cost  you  30c,  which  is  an 
interesting  number  as  compared  to  $16. 
According  to  a  current  count  in  Wash- 
ington, the  number  of  subscription  tele- 
vision licenses  either  applied  for  or  issued 
today  is  57.  That  gives  you  an  audience  of 
100  million  people.  In  addition,there  are 
27  million  homes  passed  by  CATV.  We 
are  all  part  of  it— it's  there.  And  more 
licenses  are  applied  for  daily;  there  is  a- 
big  scramble  to  jump  on  this  particular 
electronic  bandwagon  because  it  uses 
fairly  low-cost  delivery  technology. 

What  does  it  cost  to  add  programs  to  it? 
Obviously,  very  little.  To  add  an  extra  pro- 
gram from  a  central  point  like  the  HBO  sat- 
ellite downlink  does  not  take  a  lot  of  bucks. 
Somebody  who  wants  to  enter  the  market 
with  popular  programming  (and  here  I  do 
not  include  special-interest,  narrow-mar- 
ket materials)  can  get  to  100  million  peo- 
ple with  a  fairly  low  front-end  investment. 
From  the  viewpoint  of  technology,  sat- 
ellite signals  will  soon  be  available  to  ev- 
eryone. Comsat  is  proposing  a  one-meter 
dish  (which  is  a  little  bigger  than  the  dish 
currently  proposed  by  the  Japanese)  that 
can  sit  on  the  roof  of  your  house  and  pick 
up  the  signal  from  their  satellite  22,500 
miles  up  in  the  air  The  satellite  they  are 
proposing  has  six  channels,  and  the  dish 
to  receive  them  would  cost  about  $200. 
That  makes  it  available  to  everyone. 

I  do  not  disagree  with  the  concept  that 
there  will  be  many  legal  and  government- 
al problems  with  this  technology.  But  I 
would  point  out  that  the  mood  in  Washing- 
ton today  is  toward  deregulation.  Subscrip- 
tion television  was  under  a  pretty  tight  lid 
until  licenses  for  earth  stations  were  de- 
regulated. I  think  the  question  is  whether 
direct-broadcast  satellite  transmission, 
which  could  have  a  serious  negative  im- 
pact on  the  networks,  can  use  the  um- 
brella of  deregulation  also.  This  should 
be  resolved  in  the  relatively  near-term 
future,  and  we  will  all  watch  it  closely 
over  the  next  few  years. 
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Direct-broadcast  satellite  is  an  exciting 
electronic  distribution  technology.  Since, 
as  I  mentioned,  the  small  dishes  can  pro- 
vide a  digital  low-data-rate  signal  back,  we 
have  the  capability  for  two-way  inter- 
change. All  I  would  have  to  do  is  have  a 
bird  that  covered  the  entire  United  States, 
and  it  would  give  me  all  the  information  I 
want  with  two-way  capability.  I  believe 
strongly  that  the  two-way  feature  of  a 
transmission  technology  is  a  very  big  plus. 

As  you  are  undoubtedly  aware,  there 
is  a  lot  of  work  being  done  on  bandsidth 
compression.  On  one  transponder,  the 
bird  today  uses  80  megabits  per  second 
per  television  signal.  Compression  would 
allow  you  to  take  those  80  megabits  and 
reduce  them  by  a  factor  of  300:1,  that's 
not  an  unrealistic  goal,  and  still  have 
good  picture  quality.  It  might  even  go  as 
high  as350:l,  which  providesa  potential 
of  50  or  even  100  channels  — that  is  the 
technology. 

This  is  done  by  transmitting  only  non- 
redundant  information.  From  the  initial 
picture,  you  sort  out  what  is  redundant 
and  what  is  not,  and  then  transmit  only  the 
new  information  while  storing  and  repeat- 
ing the  redundant  information  from  the 
first  picture.  And  you  repeat  this  process 
over  and  over  so  that  you  can  make  major 
decreases  in  the  number  of  bits  of  infor- 
mation required  for  each  picture  transmit- 
ted. Now,  then,  the  spectrum  opens  up 
for  use  by  many  more  channels. 

w 

V  1  E  HAVE  SAID  that  electronic  dis- 
tribution is  low  in  cost.  I  am  not  going  to 
try  to  put  dollar  signs  on  future  costs.  We 
must  all  do  our  homework  and  make  the 
best  estimates  we  can. 

One  point  I  do  want  to  make,  however, 
is  that  there  are  two  cost  elements  to  deal 
with  —  capital  costs  and  operating  costs. 
Clearly,  the  greatest  contrast  is  between 
physical  distribution  by  videocassette  and 
electronic  distribution  by  satellite.  For  sat- 
ellites, you  are  talking  about  $50  to  $100 
million  just  to  launch  a  bird,  but  you  are 
also  talking  about  very  low  operating  costs 
once  it's  up  there.  For  physical  distribu- 
tion, you  are  talking  about  low  capital  or 
entry  costs,  but  very  high  operating  costs 
to  develop  the  system  and  drive  it  forward. 

For  every  one  of  these  distribution  sys- 
tems used  today  or  planned  for  tomor- 
row—  cassettes,  subscription  television, 
pay  cable,  direct-broadcast  satellite  —  we 
have  to  weigh  both  factors  carefully.  What 
are  the  operating  costs,  and  who  will  pay 
them?  Even  more  important,  what  capital 
investment  is  needed,  and  who  will  pick 
up  that  tab?  Are  we  reallv  ready  to  plug 
S300  to  S400  million  into  a  direct-broad- 
cast satellite? 

These  are  the  questions  analysts  will  ask 
themselves,  and  everybodv  is  going  to 
take  a  long,  close  look  before  they  actual- 
ly do  it.  So  I  am  not  prepared  to  forecast. 
But  the  technology  will  be  there —  we  can 
doit  if  we  decide  that  is  the  way  to  go.     □ 


Small  Earth  Stations 

{Continued  from  page  52) 
laV  device,  and  we  are  probably  going  to 
be\eeing  more  and  more  of  this  in  the  fu- 
tureVYou  have  no  doubt  read  of  the  Com- 
sat proposals  for  direct-to-home  transmis- 
sion oNprograms,  and  about  other  people 
who  want  to  get  into  the  satellite  business. 
This  is  thXtechnoIogy  that'sgoing  to  bring 
us  direct  satellite  reception. 
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UT  technology  isn't  enough.  One 
of  the  things  that  Vill  stand  in  the  way  of 
implementing  the^use  Df  these  low-cost 
dishes  in  the  near  future  is  the  legality  of  it. 
The  FCC,  the  federal  government,  and  in- 
ternational governments  are  going  to  get 
involved.  They  are  not  going  to  want  sig- 
nals that  their  citizens  canV>ick  up  spilling 
over  borders  from  one  country  to  another 
without  some  kind  of  control.  That  is  the 
area  that  will  hold  up  direct  reception  for 
quite  some  time  unless  if  s  vera/  carefully 
structured  to  do  a  certain  jc 

For  example,  some  of  you  nftay  have 
heard  of  a  thing  called  the  Xerox  X-Yo  Proj- 
ect. Essentially,  it  is  a  satellite  technique 
that  Xerox  wants  to  use  for  setting  up  adata 
communication  system,  using  this  Wind 
of  low-cost  technology,  to  bring  data  ir 
all  of  their  offices  or  to  supply  data  for  1 
inesses.  Since  data  is  usually  digital,  it  gen- 
erally requires  less  noise  immunity  than 
analog  signals.  You  can  go  to  smaller  dish- 
es. There  are  problems  with  these  very 
high  frequencies,  brought  about  by  such 
things  as  rain  attenuation  and  terrain,  so 
you  have  to  tailor  the  dish  to  the  circum- 
stances that  exist.  But  it  is  a  very  exciting 
possibility,  and  would  be  a  special-pur- 
pose application  and  may  not  have  the  le- 
gal problems  of  in-the-home  reception. 

There  has  been  a  fair  amount  of  dereg- 
ulation in  earth  satellite  stations  for  cable 
TV,  and  there  hasalso  been  a  tremendous 
rush  to  take  advantage  of  it.  We're  on  the 
threshhold  of  having  more  earth  satellite 
stations  in  the  United  States  for  cable  work 
than  there  are  in  the  rest  of  the  entire  world. 
The  demand  is  certainly  there,  and  tech- 
nically, the  small  dishes  could  be  available 
by  the  end  of  this  year.  But  technology  may 
not  be  the  answer. 

One  big  problem  is  going  to  be  footprint- 
ing  the  satellite  —  making  sure  that  the  sig- 
nal you  want  to  go  to  a  specific  place  actu- 
ally goes  there,  and  only  there.  Other  prob- 
lems will  have  to  be  answered  by  legisla- 
tion. It  willbea  lawyer'sdream  —  forget- 
ting petitions  to  the  FCC,  getting  them  ap- 
proved, and  a  lot  of  other  things.  For  direct- 
to-home  reception,  there  are  a  few  legal 
threshholds  to  cross  before  it  can  happen. 
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,  HE  SECOND  problem  is  going  to  be  pi- 
racy, or  whatever  other  word  you  want  to 


use.  How  do  you  provide  a  service  over  a 
satellite  without  making  it  available  to  ev- 
eryone? If  you  want  everyone  to  tune  in, 
fine.  For  instance,  several  countries  in  Eu- 
rope,FranceandGermanyfortwo,planto  jC  j 
have  national  television  networks  operat-  9 
ing  on  a  satellite  which  they  are  co-spon- 
soring and  which  they  will  co-launch  to 
serve  that  area  of  the  world.  Everybody  is 
expected  to  receive  the  signal. 

But  if  you  are  dealing  with  commercial 
interests,  you  have  a  different  problem.  If 
you  want  to  charge  for  it,  you  then  have  to 
encode,  scramble,  or  do  something  else 
with  the  signal  to  avoid  giving  it  away  for 
free.  This  would  be  subject  to  penalties, 
but  what  they  may  be  still  lies  in  the  future. 
According  to  people  at  the  FCC  and  var- 
ious other  places,  they  have  not  really  look- 
ed at  this  problem  closely  enough  to  have 
an  answer.  There  are  some  rumors  that 
deregulation  has  gone  too  far  too  fast  and 
the  FCC  is  getting  worried  about  it  and  is 
not  too  happy  with  the  number  of  stations 
applying  for  licenses.  The  deregulation 
will  obviously  mean  that  the  people  who 
provide  programming  to  cable  stations 
will  do  something  to  encode  the  signal  so 
that  the  inexpensive,  roof-top  dish  cannot 
be  used  simply  to  steal  it  from  them.  But 
what  can  be  encoded  by  one  bright  engi- 
neer can  be  decoded  by  another,  so  there 
really  is  no  solution.  That's  wrapped  in 
the  future. 

On  the  other  hand,  ifcosthasbeenabar-  J* 
rier  to  satellite  networking  in  the  past,  the  ^p 
new  low-cost  earth  stations  represent  the 
same  kind  of  a  step  forward  that  PBS  took 
th  the  DATE  (digital  audio  transmis- 
on)  system.  Why  did  PBS  go  to  DATE? 
reason  is  simple:  The  cost  of  that  sys- 
ten\  had  dropped  to  the  point  where  it  was 
cheaper  than  hiring  lines  from  AT&T. 

Oma  mountain  outside  San  Francisco, 
you  caVi  see  the  15-foot  dish  that  serves 
KQED,\he  PBS  station  in  San  Francisco. 
Why  did  VBS,  which  has  the  most  sophis- 
ticated anA  advanced  satellite  communi- 
cation systeVn  in  the  United  States  today 
for  bringing  i\  TV  programs  and  high  qual- 
ity audio  frorrVone  end  of  the  country  to 
the  other,  use  trie  15-foot  earth  stational- 
though  smaller  ^nes  cost  less  and  would 
do  the  job  just  as  Veil?  When  you  look  at 
the  statistics  PBS  v\\ll  give  you,  they  gave 
up  their  AT&T  conriection,  bought  15- 
foot  dishes,  installed  tne  necessary  equip- 
ment, and  they  buy  bloVks  of  satellite  time 
for  about  S380  an  hour.  That  price  for  dis- 
tribution from  Washington  or  Boston  to 
San  Francisco  is  fairly  inexpensive. 

So  if  cost  is  a  barrier  to  \sing  satellite 
communications,  the  lower-cost  earth  sta- 
tions and  the  constantly  lowering  cost  of 
satellite  time  will  be  more  cosVeffective 
than  whatever  other  form  of  corrVmunica-  H 
tion  you  may  have  been  using  up\p  now. 
This  will  make  satellites  much  moreWtrac- 
tive,  despite  the  problems  of  restrictions 
and  piracy.  So  satellites  are  a  technology 
of  the  future,  as  well  as  of  today.  It  would 
seem  that  the  only  way  their  utility  can  g\ 
is  up. 

Circle  #41  on  reader  service  card 
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This  is  an  unofficial  announcement  c<  Commission  action   ficiease  of  the  full  text  of  a  Commission  order 
constitutes  oft.c  ji  action   See  MCI  v   FCC   515  F  2d  385  (DC  Ore   1975) 


Report  No.  17445 


ACTION  IN  DOCKET  CASE 


April  8,  1983 


FCC  ELIMINATES  RESTRICTIONS  ON  USE  OF  FM  SUBCARRIERS 
(BC  DOCKET  82-536) 


The  Commission  has  eliminated  certain  restrictions  limiting  FM  radio 
broadcast  stations  in  their  subsidiary  communications  uses  of  the  FM  baseband 
subch?inels  and  changed  certain  technical  limits  and  procedural  requirements. 

In  amending  Parts  2  and  73  of  the  rules,  the  Commission  determined  that 
restrictions  imposed  by  its  rules  artificially  limited  the  use  of  subcarriers 
and,  thereby,  caused  underutilization  of  this  valuable  resource.   Prior  to 
adoption  of  the  new  rules,  only  those  uses  providing  services  of  a  broadcast 
nature  were  allowed  under  Subsidiary  Communications  Authorizations  (SCAs)  and 
only  during  broadcast  hours. 

The  new  rules  will  permit  the  use  of  FM  subchannels  for  any  legitimate 
communications  purpose,  whether  or  not  broadcast  related;  permit  the  operation  of 
subchannels  even  when  the  main  channel  is  not  in  operation;  expand  the  FM  baseband 
from  75  to  99  kHz,  except  for  stations  within  200  miles  of  the  Mexican  border; 
allow  modulation  of  subcarriers  by  any  means,  as  long  as  there  is  no  main  channel 
interference;  eliminate  the  need  to  retain  program  logs  for  SCA  operations,  and 
eliminate  the  the  SCA  application  Form  318. 

The  Commission  said  while  it  believed  the  rules  safely  could  be  amended  to 
permit  modulation  levels  above  100  percent  when  subcarriers  are  transmitted, 
without  causing  stations  to  occupy  excessive  bandwidth  or  degrading  service 
(assuming  a  99  kHz  baseband),  more  information  was  desirable  to  respond  to 
concerns  over  the  actual  potential  for  reception  degradation.   Therefore,  its 
staff  will  reopen  the  record  in  this  proceeding  for  the  limited  purpose  of 
obtaining  additional  information  on  two  specific  issues: 

—  The  degree  of  reception  degradation  caused  by  adjacent  channel  stations 
using  peak  modulation  exceeding  100  percent;  and, 

~  Whether  short-spaced  stations  would  suffer  adjacent  channel  interference 
to  any  greater  extent  than  normally  spaced  stations. 

In  removing  the  restriction  that  only  FM  modulation  of  the  subcarrier  be 
used,  the  Commission  noted  that  whenever  an  applicant  requests  authorization  to 
provide  a  non-aural,  subcarrier  service,  detailed  test  data  must  be  submitted  showing 
that  the  transmitted  signal  conforms  to  the  baseband  crosstalk  and  bandwidth  limita- 
tion requirements.   It  added  that  until  BC  Docket  81-698,  which  is  reviewing  all 
modulation  monitoring  requirements,  is  resolved,  licensees  may  use  any  type  of 
suitable  measuring  equipment  to  guarantee  their  subcarrier  signals  conform  to  the 
limitations  on  the  intra-baseband  crosstalk,  adjacent  channel  sideband  energy  and 
total  peak  carrier  deviation. 

(Over) 
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Action  by  the  Commission  April  7,  1983,  by  First  Report  and  Order  (FCC  83-154) 
Commissioners  Fowler  (Chairman),  Quello,  Jones,  Dawson,  Rivera  and  Sharp. 

For  additional  information  contact  Brian  Fontes,  (202)  632-6302. 
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Microwmputers  In 

Vocational 


A 


Education 


Not  Just 
a  Teaching 

Tool 


In  these 
^-classrooms,  the 
Microcomputer 
is  the  object  of 
instruction — 
and  the  focus  of 
future  careers. 


BY  1990,  75  OUT  OF  EVERY  100 
WORKERS  IN  THE  U.S.  WILL  USE  A  COMPUTER  AS 
PART  OF  THEIR  DAY-TO-DAY  OCCUPATIONAL  ROU- 
TINE. MANY  OF  THEM  WILL  WORK  AS  COMPUTER 
OPERATORS.  SYSTEMS  ANALYSTS;  OR  PROGRAM- 
MERS—COMPUTING  PROFESSIONS  THAT  COME 
^MEDIATELY  TO  MIND.  BUT  TECHNOLOGY  IS  ALSO 
XHANGINGTHEWAY: 

•  Farmers  manage  farms 

•  Nutritionists  prepare  diets 

•  Retail  workers  keep  track  of  inventory 

•  Construction  contractors  figure  the  cost  of  building  a  new  house. 

Recognizing  these  changes,  many  vocational  education  teachers  are  now  incor- 
porating the  use  of  the  microcomputer  into  their  classroom.  They  are  using  the 
computer  not  only  as  a  tool  for  instruction — as  many  of  their  colleagues  in  math, 
English  and  social  studies  have  begun  to  do — but  as  an  important  object  of  instruc- 
tion as  well.  And  in  doing  so,  they  are  providing  their  students  with  computer 
literacy  skills  that  apply  to  the  students'  chosen  fields. 

In  this  article,  we  present  three  short  reports  on  some  of  the  ways  micros  are 
being  put  to  work  in  the  fields  of  agriculture,  industry,  and  home  economics.  Within 
each  report,  there  is  also  a  brief  look  at  a  school  or  classroom  that  is  teaching 
vocational  computer  use  in  imaginative  or  comprehensive  ways.  There  are,  in 
addition,  charts  describing  software  programs  that  are  pertinent  to  each  of  the 
fields.  (While  some  of  the  packages  listed  are  specifically  educational,  others  are 
examples  of  programs  actually  in  use  within  each  field.  In  that  respect,  Voc  Ed 
teachers  are  luckier  than  their  general  education  counterparts:  They've  got  several 
pools  of  software  from  which  to  draw!) 

(Editor's  Note:  In  next  month's  April  issue  EL  will  present  a  related  feature  article 
on  the  area  of  vocational  education  Dial  has  probably  been  changed  most  by  the 
microcomputer:  Business  Ed.) 


By  Judy 
Rodenstein 


Judy  Rodenstrin  is  a  Research  Associate  at  the  Vocational  Studies  Center. 
Umversilv  of  Wizeansin-Madistm. 


(Continued) 
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Micros  in  Industrial  Education 


New  technological  devel- 
opments  are  changing  the  prospects 
for  industrial  education  graduates  in 
a  number  of  ways.  Some  will  be  designing 
new  technology — optic  fiber  disks,  for 
example — while  others  will  be  operating  and 
servicing  existing  technology.  The  field  of 
computer  graphics  and  graphics  communica- 
tions (phototypesetting,  communications 
satellites)  is  exploding,  and  training  in  this 
new  technology  is  a  vital  concern  for  the 
future  of  the  industry. 

The  microcomputer  can  be  integrated  into 
a  traditional  industrial  education  curriculum 


in  a  number  of  ways.  One  currently  popular 
way  is  using  the  computer  to  help  students  in 
the  decision-making  process — in  figuring 
the  cost  and  development  of  a  project,  for 
example. 

As  in  the  field  of  agriculture,  there  is 
currently  software  that  simulates  an  indus- 
trial decision-making  problem,  and  specific 
application  programs  to  be  used  in  making 
those  decisions.  Let's  say  you  want  to  build  a 
house.  There  are  software  programs  avail- 
able to  schools  that  help  you  figure: 

•  Construction  Costs.  These  pro- 
grams can  determine,   for  example,   the 


actual  number  of  board  feet  you  will  nee 
,  complete  a  given  project,  as  well  as  the 
cost. 

•  Wiring.  You  enter  the  circuit  require- 
ments, fusing  requirements  and  wattage 
consumption  values;  the  program  does  the 
necessary  mathematics  to  give  the  number 
of  circuits  and  the  service  entrance  require- 
ments for  a  home. 

•  Energy  and  Power.  There  are  pro- 
grams to  calculate  the  total  heat  loss  of  a 
wood  frame  or  concrete  building.  The  user 
can  compare  heat  loss  with  various  kinds  of 
insulation. 


"W; 


BLOOMINGTON  HIGH  SCHOOL,  BLOOMINGTON,  IL 


E'RE  NOT  GOING  TO 
get  the  vocational  edu- 
cation software  we  need 
unless  we  write  it  ourselves,"  Leslie 
Alexander  believes.  Alexander,  an  indus- 
trial arts  teacher  here  at  Bloomington, 
has  begun  to  remedy  that  problem  by 
writing  his  own  programs  to  use  in  his 
classes.      '      . 

Alexander  says  he's  found  the  micro- 
computer to  be  particularly  effective  in 
classes  for  students  with  special  needs, 
and  has  written  a  program  for  a  Practical 


Electricity  class  that  these  students  can 
use. 

The  program  simulates  a  house  wiring 
project.  Students  figure  the  costs  for  wir- 
ing a  house  by  calculating  the  number  of 
outlets  necessary  and  the  price  per  out- 
let, and  then  submit  separate  bids.  In 
order  to  win  the  contract,  they  must  also 
purchase  a  loan;  their  grade  for  the 
course  is  held  as  security.  To  get  a  grade, 
students  must  win  a  bid,  complete  the 
project,  and  pay  back  the  loan. 

Alexander  has  also  written  a  program 


demonstrating  the  safety  rules  for  oper- 
ating a  table  saw,  and  is  developing  an 
administrative  program  to  keep  track  of 
the  department's  equipment  and  tools.  In 
addition  to  his  own  programs,  Alexander 
uses  software  specially  developed  by  the 
Illinois  Department  of  Education  for 
vocational  ed  classes,  including  programs 
on  passive  solar  heat  and  stairway 
calculations. 


(Editor's  Note:  See  the  industry  software y^ 
chart  for  more  information.)  M      < 


J 


MICROCOMPUTER  PROGRAMS  IN  INDUSTRIAL  EDUCATION 


APPLE  COMPUTER,  INC. 
20525  Mariani  Ave. 
Cupertino,  CA  95014 
(408)  996-1010 


DYNACOMP,  INC. 
(see  page  59) 


MINNESOTA  CURRICULUM 
SERVICES  CENTER 
3554  White  Bear  Ave. 
White  Bear  Lake,  MN  55110 
(612)770-3943  ;  _. 


Designer  tool  kit 


Player-missile 

graphics  tablet 


General  program  on 
industrial  arts 


Apple  D(48K) 


Atari  (diskette 
only)  (24K ) 


Apple  D  (48K) 


Mapping,  graphics,  tables;  comes 
with  grid  overlay 


Four-color  graphics  display 


DriD  and  practice  for  30  mini- 
programs 


$225 


$19.95 


$7.50 


9-12 


7-12 


7-12 


Backup  disk 
provided 


Free 
replacement 


Free 
replacement 


SPECIAL  SERVICE:  THE  ILLINOIS  STATE  BOARD  OF  EDUCATION 


The  Illinois  State  Board  of  Education  has  several  programs  avaflable  for 
use  in  industrial  education.  Programs  are  available  for  teachers  in  the 
state  of  Illinois  and  to  those  outside  Illinois  by  arrangement  with  their 
state  superintendent.  Programs  in  some  other  areas  of  vocational  education 
are  also  available. 


Hardware  Requirements:  Apple  II,  TRS-80 
Cost:  Free;  you  must  provide  blank  diskette 

Contact:  Kenneth  Smith,  Data  Systems  Section,  Illinois  State  Board 
of  Education;  217/782-432L 
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Continued) 


Micros  in  Home  Economics 


HT^ODAY  THERE  ARE  CONSUMER 
specialists,  nutritionists,  fashion  mer- 
n.  chandizers,  and  household  manag- 
rs — careers  that  many  home  economics 
raduates  may  be  pursuing — who  are  find- 
ig  a  variety  of  professional  uses  for  the 
licrocomputer. 

Some  of  the  areas  in  which  the  microcom- 
jter  is  having  an  impact  on  the  family  and  its 
rwironment,  (and  which  should  likewise  be 
jflected  in  any  home  economics  curriculum) 
elude: 

•  Financial  Analysis.  Some  software 


programs  provide  a  structure  for  families  and 
consumer  advocates  to  compare  household 
expenses,  and  to  help  them  find  better  ways 
to  allocate  resources.  Periodic  worth  state- 
ments and  tax  records  can  be  generated 
when  needed.  For  example,  a  consumer 
advocate  might  use  such  a  program  to  esti- 
mate the  retirement  needs  of  a  couple  in 
their  fifties  and  advise  them  on  savings 
plans. 

•  Recordkeeping.  Records  of  ad- 
dresses, home  inventories,  tax  informa- 
tion, and  all  of  the  general  bookkeeping  tasks 


involved  in  running  a  household  can  all  be 
performed  on  a  microcomputer. 

•  Housing.  Programs  are  available  to 
help  the  home  economist  have  better  control 
on  the  home  environment,  for  instance,  on 
energy  alternatives  or  on  evaluating  mort- 
gage schedules.  Or,  home  designers  can  use 
programs  that  show  a  room  in  three  dimen- 
sions and  from  any  angle. 

•  Food  and  Nutrition.  A  microcompu- 
ter can  be  used  to  estimate  average  food 
expenditures,  evaluate  diets  and  create 
menus  based  on  dietary  needs. 


Microcomputer  programs  in  home  economics 


C&HVIDEO 

1 10  West  Caracas  Ave. 

Hershey,  PA  17033 

(717)533-8480 


The  Menu  Q 


Apple  Q  (48K) 


Creates  and  stores  recipes, 
shopping  lists;  plans  meals 


$39.95 


7-12 


Not  copy- 
protected 


DYNACOMP,  INC. 
1427  Monroe  Ave. 
Rochester,  NY  14618 
J416)  442-8731 


Family  Budget 


Apple  IH16K) 
Atari  (24K) 


28  transaction  categories 


$34.95 


9-12 


Free 
replacement 


LEARNING  ARTS 
P.O.  Box  179 
Wichita,  Kansas  67201 
(316)682-6594 


Comparative 
Buying  (4  diskettes) 


Apple  IU48K)    " 
TRS-80  cassette 
TRS-80disk 
(48K) 


Problem-solving  m  comparative 
buying 


$165 


7-12 


Free 
replacement 


Personal  Finance 


Apple  u  (48K) 
TRS-80  cassette 
TRS-80  disk 
(48K) 


Home  budgeting 


$199 

($165 
cass.) 


7-12 


Free 
replacement 


VfECC 

2520  Broadway  Dr. 

St.  Paul,  MN  55 113 

[612)376-1118 


Food  Intake 
Analysis 


Apple  U  (32K) 


Nutrition  analysis 


$36 


7-12 


30-day  free 

replacement 

period 


VfUSE  SOFTWARE 
347  N.  Charles  SL 
Baltimore,  MO  21201 
301)659-7212 


The  Address  Book 


Apple  0  (48K) 


Name  processing,  address 
processing,  phone  number 
processing 


$49.95 


9-12 


$10  replace- 
ment fee 


PILLSBURY  CENTER 
HAIL  CENTER  3286 
ZOOS.  6th SL 
Minneapolis,  MN  55402 
612)330-8732 


Eat  Smart 


Apple  II  (48K) 


Nutrition  analysis 


$19.75 


7-12 


Free 
replacement 


I^PECIAL  SERVICE:  COMPUTER  SOFTWARE  FOR  HOME  AND  HOME  ECONOMICS 


This  catalog  of  home  economics  software  includes  descriptions  of  the 
programs;  objectives;  target  audience;  reading  level;  and  hardware 
-equirements.  Five  editions:  Apple  ($6.50);  Radio  Shack  ($7.50); 
Commodore  ($5.25):   Atari/ IBM/TI  ($4.25);  and  Educator  Produced 


($10.50).  New  versions  of  the  catalogs  will  be  available  in  July. 

Contact:  Nancy  Dillon.  Strictly  Software.  4321  North  39th  St.  Phoenix. 
AZ  85018;  602/955-8138  (Continued) 
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Enida  High  School,  enida,  mn 


THREE  YEARS  AGO  SALLY 
Ohly.  a  home  economics  teacher 
at  Enida  High  School,  discovered 
Recipe,  a  software  program  designed  to 
calculate  the  nutrient  values  in  a  recipe. 
"Students  used  to  spend  a  lot  of  class 
time  looking  up  nutrient  information, 
then  doing  all  this  math."  Ohly  says.  "So 
when  I  first  heard  about  this  program.  I 
saw  all  kinds  of  possibilities." 

Recifx-  was  just  the  first  of  several 
nutrition  programs  used  in  the  Home  Ec 
Department  at  Enida  High.  One  program 
analyzes  food  intake,  then  suggests 
foods  that  can  provide  nutrients  that  are 
lacking.  Another  new  package  includes  a 


program   that   will   list   the  effects   of 
vitamin  deficiencies. 

Recently  the  micro  has  moved  into 
other  areas  within  the  department.  For  a 
course  on  housing,  two  of  the  school's 
design  students  developed  a  program 
that  analyzes  the  energy  use  of  ap- 
pliances. The  program  can  break  down 
the  cost  of  using  each  appliance  over  peri- 
ods of  a  week,  month  or  year.  Ohly  her- 
self developed  a  program  called  Wellness 
for  a  course  on  life  issues,  which  asks  you 
a  series  of  questions  on  diet,  exercise, 
tobacco,  and  alcohol  intake,  etc  and 
then  diagnoses  your  overall  well-being. 

Ohly  believes  the  software  market  is 


only  now  beginning  to  open  up.  She  has 
ordered  software  to  use  in  a  number  of 
different  courses,  including  programs  on 
comparative  buying,  getting  a  job.  and 
contemporary  living. 

But  she  believes  that  teachers  "need 
to  get  together  with  programmers  to 
express  their  needs, "  because  it  is  "next 
to  impossible"  for  a  full-time  teacher  to 
write  his  or  her  own  software.  "We  home 
economics  teachers  should  get  orga- 
nized," she  adds,  "so  that  in  our  at- 
tempts to  integrate  microcomputers  with 
our  home  ec  departments,  we  don't  wind 
up  just  duplicating  each  others'  efforts." 


IT  HAS  BEEN  ESTIMATED  THAT 
over  the  next  five  years,  farmers  will 
buy  close  to  half  a  million  computers. 
They  will  use  them  for  accounting  and  rec- 
ordkeeping tasks  common  to  all  businesses, 
as  well  as  for  many  of  the  management  prob- 
lems specifically  related  to  agriculture.  For 
example: 

•  Cost  Analysis.  The  microcomputer 
and  appropriate  software  can  provide  cost 
analyses  on  a  number  of  budget  items,  such 


Micros  in  Agriculture 

as  pesticides  (on  a  crop  by  crop  basis)  or  on 
machinery  (to  compare  fuel  efficiency,  de- 
preciation and  repair  rates  of  comparable 
machines). 

•  Management  Decisions.  There  are 
simulation  programs  to  aid  farmers  in  making 
farm  management  decisions — for  example, 
decisions  on  which  crop  to  plant,  where,  and 
when.  Farmers  can  key  in  values  for  fertil- 
izer, rent,  labor,  etc. .  and  the  computer  will 
calculate  break-even  prices  and  yields. 


•  Information  Services.  Computers 
provide  access  to  the  marketing  services 
and  information  networks  springing  up 
around  the  country.  One  such  service, 
Nebraska-based  AGNET,  provides  rec- 
ordkeeping services  such  as  beef  herd  per- 
formance, decision-making  programs,  daily 
market  information,  and  electronic  mail  to 
speed  the  delivery  of  research  and  other 
information. 

Editor's  Note:  For  more  on  AGNET,  see 
agriculture  software  chart. 


* 


MICROCOMPUTER  PROGRAMS  IN  AGRICULTURE 


M$m 


Crops-  7*  j 


MICRO  LEARN1NGWARE -- -£ir^  'S-: 
P.O. Box 2134  -rr&HsO-  -:%?-t&'£% 
North  Mankato.  MN  56001^*^^1 
507/625-2205  h  ■j«s*tt^3&&&*£i 


MINNESOTA  EDUCATIONAL-^-': 
COMPUTING  CONSORTIUM  W!r£p: 

(MECOr.^:;;V/;^^./-^S^i{> 
2520  Broadway  Drive;  v' 


:-,' 


.'fi.-T**5»*52  2»- 


>£&^$£$g3&M 


Uvestodf  ^"x- 


Apple  D(48K) 


Farm  Program  -,  > 

■  "-ikr^v;,.-;  ?.-  v. 
>> »~  -■'-,  T '  •  ■'••.'»• '  •. 


Agriculture ;;-  \  * 

■vourc^-*" 


Apple  II(48K) 


TRS-80(48K) 
Apple  D(4SK) 


AppleD(32K) 


Cattle  feeding  economics .  cow- 
calf  profitability  etc.'.1:.  SSL^S-  1  p 


Crop  yields,  soil  erosion,  etc. ' 


Farm  records  and  expenses;11-  \ 
fannware  reports    \-~Z'~^~  ."!  ■? 


Problem-solving  and  informs  two 


$49.95  ; 


$149?^ 

"--.•?-*SK. : 


$15  t 


9-12 


■  •  • «.%  -^ 
9-12 


9-12,; 


9-12. 

^■.-*  >  Si 


9(Wayfree 
replacement 


90-day  free 
replacement 


$5  replace- 
ment fee  / 
■*■_-  ^-.:-i  -  • 


None.-5- 


mag 


'&• 
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'^Special  Service:  the 

AGNET  is  a  taie-snanng  netware  providing  problem- solving, 

anon,  and  electronic  communication  services,  including  programs 


iSf  Hardwire  Requirements:  Any  microcomputer  or  terminal  with  a  modem  ancf  a 
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III.   SPECIAL  EDUCATION  USE 

There  are  two  basic  categories  of  microcomputer  applications  for  special 
education: 


Instructional:  Computer-Assisted  Instruction  (CAI)  which  encompasses 
various  subject  matters  and  usages  (e.g.,  drill,  practice,  tutorial)  in 
which  students  interact  directly  with  the  microcomputer. 

Administrative/Support:  Computer-Managed  Instruction  (CMI)  —  which 
includes  a  variety  of  applications  ranging  from  diagnosis/prescription, 
instructional  management,  student  progress  monitoring,  tracking  related 
to  procedural  safeguards,  and  other  activities  designed  for  the  most 
part  to  aid  the  teacher  or  special  education  staff  —  and  Computer 
Support  Activities  (CSA)  —  which  includes  a  variety  of  administrative 
applications  such  as  test  scoring  and  analysis,  report  writing  and 
generation,  evaluation,  and  statistical  analysis. 


While  some  overlaps  exist,  these  categories  differ  in  important  ways.  The 
primary  beneficiaries  vary.  CAI,  for  example,  is  designed  to  benefit  the 
student  directly  and  to  assist  the  teacher  indirectly,  while  CMI  and  CSA 
applications  hold  direct  benefit  for  instructional  or  administrative  staff  and 
help  students  only  indirectly.  The  stage  of  development  and  availability  of 
these  applications  varies.  For  example,  few  CAI  programs  have  been  designed 
specifically  for  special  education  populations;  in  the  short  term,  most  CAI 
applications  will  have  to  be  adapted  from  regular  education  courseware.  On  the 
other  hand,  virtually  all  of  the  existing  CMI  applications,  including  IEP 


-8- 


generators,  etc.,  have  been  designed  specifically  for  special  education,  in 
some  cases  by  LEAs.  The  groups  who  are  developing  and  marketing  software  for 
the  application  categories  also  differ  considerably  along  several  dimensions 
including  size  and  nature  of  distribution. 


A.    BENEFITS 


Microcomputer  applications  offer  potential  benefits  for  special  education 
users  -  students,  teachers,  and  administrators  —  though  the  nature,  timing, 
and  extent  of  the  potential  benefits  will  vary. 

1-   Instructional  Applications 

Few,  if  any,  studies  have  yet  been  conducted  of  the  cost-effectiveness  of 
microcomputer-based  instructional  systems.  However,  earlier  studies  of  CAI  on 
minicomputer  or  mainframe  systems  suggest  some  potential  benefits;  an  analysis 
of  teachers'  perceived  needs  provides  further  insights. 

Two  major  summary  analyses  of  CAI  effectiveness  studies  were  conducted  by 
Bork  and  Chambers  (1980)  and  Kulick  (1980,  1982).   They  found  that  the  use  of 
computer-assisted  learning  improved  learning  or  showed  no  differences  when 
compared  to  traditional  classroom  approaches;  reduced  time  up  to  30  percent, 
when  compared  to  regular  classroom  instruction;  and  improved  student  attitudes 
toward  the  use  of  computers  in  the  learning  situation.   From  these  findings, 
one  might  infer  several  advantages  of  microcomputer-based  CAI  for  special 
education  populations,  including  reduced  student  frustration  levels,  increased 
reinforcement  and  motivation,  low-cost  repetitious  presentations  of  materials 
and  increased  flexibility  for  adaptation  to  specific  learner  needs  and  styles. 

Further  insights  are  provided  in  the  National  Needs  Assessment  Study 
(ETS.  1980).   More  than  88  percent  of  all  30,000  special  education  teachers 
surveyed  in  1978  indicated  a  substantial  need  for  new  or  improved  media  and 
materials.   Perceived  curriculum  needs  for  new  media  included  social  behavior 
reading,  word  attack  skills,  and  social  self-acceptance.   Similarly,  perceived 
new  media  format  needs  included  manipulative  games,  toys,  and  puzzles; 
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programmed  instruction/individualized  instruction;  drill  and  practice; 
repetition/reinforcement;  alternative  learning  strategies;  and  versatility  in 
dealing  with  different  handicapping  conditions.  Quality  courseware  which  uses 
the  full  capabilities  of  advancing  hardware  technology  can  meet  these  perceived 
needs.  During  the  SpEd  Tech  workshops,  most  special  education  decision  makers 
responded  confidently  that  microcomputers  would  be  used  within  the  next  year  in 
their  special  education  instructional  programs. 

2.   Administrative  Applications 

At  the  classroom,  school,  and  district  levels,  instructional  management 
and  administrative  applications  of  microcomputers  offer  potential  benefits  in  a 
number  of  areas,  including: 

•  reduction  of  time-consuming  routinizing  activities  and  a  decrease  in 
paper  work  associated  with  Federal  and  state  mandates; 

•  improved  decision  making  through  timely  reporting  of  accurate  and 
reliable  data; 

•  more  efficient  record  keeping,  particularly  on  procedural  safeguards, 
which  could  improve  communication  with  parents  and  minimize  legal  and 
other  costs;  and 

•  increased  user  control  through  stand-alone  microcomputers  and  less 
dependence  on  centralized  or  regional  data  processing  facilities. 

Indeed,  a  1982  survey  by  the  Council  for  Administrators  of  Special 
Education  (CASE)  reported  that  the  perceived  advantages  of  computerized 
management  systems  in  special  education  were  efficiency,  control, 
accessibility,  accuracy,  speed,  and  flexibility. 

Most  of  the  benefits  have  cost-saving  implications,  the  magnitude  of  which 
can  be  inferred  from  the  recent  Rand  Study  of  the  "Cost  of  Special  Education" 
(1982).  Relying  upon  data  collected  for  the  1977-78  school  year,  this  study 
estimated  the  cost  of  special  education  by  various  types  of  resources  used  and 
by  handicapping  categories.  Administrative  or  overhead  costs  for  handicapped 
students  are  approximately  $500  versus  about  $200  for  nonhandicapped  students. 
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In  addition,  staff  time  devoted  to  developing/updating  IEPs  and  conducting 
assessments  for  handicapped  students  consumes  an  additional  $200  to  $300.  If 
the  use  of  a  microcomputer  application  addressing  the  above  functions  could 
achieve  a  25  percent  reduction  in  staff  time,  a  system  costing  $6,000  could  pay 
for  itself  in  one  year  if  it  were  used  with  about  40  special  education  students 
or,  alternately,  could  transfer  administrative  time  to  student  contact  time. 

In  addition  to  administrative  time  and  cost  savings,  CMI  systems  offer 
great  potential  for  improving  the  individual  teacher's  capacity  to 
individualize  instruction  and  manage/monitor  individual  student's  learning 
activities,  especially  in  "mainstream"  type  settings.  Indeed,  the  National 
Needs  Assessment  reported  high  teacher  perceived  needs  for  improved  monitoring 
and  evaluating  of  student  progress.  Microcomputer  instructional  management 
applications,  which  allow  LEAs  to  incorporate  their  own  learning  objectives, 
mastery  of  items,  and  referenced  learning  activities,  have  increased 
dramatically  during  the  last  two  years  in  both  regular  and  special  education. 

A  variety  of  microcomputer-based  support  applications  have  also  surfaced 
in  public  schools  in  the  last  three  years.  Many  of  these  applications  can  be 
used  directly  by  special  education  administrative  staff;  in  other  instances, 
minor  adaptation  may  be  required.  Approximately  half  of  the  SpEd  Tech  workshop 
participants  indicated  that  they  presently  had  access  to  word  processing 
equipment,  most  of  which  are  microprocessor-based.  In  addition,  participants 
from  larger  districts,  which  use  a  large  number  of  tests  for  special  education 
students,  felt  strongly  that  microcomputers  could  be  used  for  test  scoring  and 
analysis  purposes.  If  a  district  with  3,000  students  were  paying  a  service 
bureau  or  test  manufacturer  $2  per  pupil  to  score  both  pre-  and  post-tests,  a 
total  hardware/software  system  could  pay  for  itself  in  one  year  and  only  be 
used  for  that  purpose  for  ten  to  20  days. 
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B.    SOFTWARE  TRENDS 

The  estimated  number  of 
microcomputers  currently  in  use  and 
projected  for  1985  are  presented  in 
Exhibit  6.  These  estimates  are  based 
upon  discussions  with 
developers/publishers,  industry 
reports,  and  a  Trend  Impact  Analysis 
conducted   for  this  project. 

1.   Instructional  Applications 
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Very  little  CAI  software  (courseware)  has  been  designed  specifically  for 
special  education  populations.  Of  the  1,200  courseware  titles  offered  in  the 
catalogues  of  the  major  courseware  publishers  in  December  1981,  fewer  than  ten 
were  designed  specifically  for  special  education.  While  the  number  of  special 
education  courseware  packages  has  increased  in  the  last  year,  the  percentage  of 
special  education  courseware  relative  to  the  total  number  of  packages  available 
through  publishers  and  developers  remains  low.  Of  the  total  number  of 
microcomputers  used  in  special  education,  a  larger  percentage  are  used 
primarily  for  instructional  rather  than  administrative  purposes  (approximately 
60  percent  versus  40  percent) .  Although  commercial  courseware  offerings  are 
limited,  several  inferences  can  be  drawn:  (a)  the  sales  volume  of 
developers/publishers  who  have  designed  special  education  software  are 
relatively  high;  (b)  special  education  teachers  and  staff  are  adapting,  to 
varying  degrees,  courseware  designed  for  regular  education  to  meet  the  needs  of 
special  education  populations;  and  (c)  courseware  is  being  developed  by  small- 
to  medium-sized  developers  or  LEA  staff  for  use  primarily  as  a  supplement  to 
existing  special  education  materials. 

Interviews  with  developers/publishers  indicate  that  more  than  90  percent 
of  the  commercially  available  courseware  for  special  education  is  being 
produced  and  marketed  by  fewer  than  ten  publishers,  all  small-  or  medium-sized 
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(e.g.,  DLM,  Borg-Warner  Education  Systems,  Hartley).  The  large  traditional 
education  publishers  have  not  entered  into  the  special  education  market  to  any 
substantial  degree,  nor  are  many  likely  to  in  the  immediate  future.  Large 
traditional  education  publishers  feel  that  special  education  markets  are  too 
thin  and  involve  too  high  costs  to  obtain  a  reasonable  rate  of  return  on  their 
courseware  development  and  marketing  efforts.  They  feel  that  LEA  decision 
making  in  special  education  is  often  fragmented,  requiring  time  consuming 
"demonstrations",  that  their  existing  dealer  networks  are  not  efficiently 
familiar  with  the  jargon  of  special  education  and  cannot  be  raotivateed  to 
market  to  such  narrow  markets.  On  the  other  hand,  between  30  and  40  percent  of 
the  medium  or  large  education  publishers  have  expressed  some  interest  in 
allowing  LEAs  to  adapt  portions  of  their  courseware  or  otherwise  working  with 
LEAs  in  the  adaptation  process  to  meet  special  education  needs.  Others, 
however,  are  hesitant  to  allow  anyone  to  modify  existing  core  curriculum  or 
supplemental  CAI  packages  because  of  their  copyright  and  security  policies  and 
the  lack  of  staff  time. 

Most  of  the  CAI  courseware  presently  used  for  special  education 
populations  is  designed  for  elementary  or  low  academic  entry  level  skills  and 
focus  upon  content  areas  such  as  mathematics  and  language  arts.  Secondary 
level  courseware,  for  the  most  part,  focuses  upon  survival  skills  (e.g.,  money 
management)  and  social  acceptance.  A  survey  conducted  in  March  1983  at  the 
Council  for  Exceptional  Children's  Microcomputer  Conference  indicated  that  LEA 
special  education  staff  considered  priority  courseware  areas  to  be  reading  and 
language  arts,  computer  litercy,  social  skills,  and  survival  skills.  The 
demand  for  mathematics  courseware  was  quite  low,  perhaps  indicating  that  a 
satisfactory  base  of  software  already  exists  in  that  content  area. 

While  CAI  courseware  is  not  as  prevalent  in  special  education  as  in 
regular  education,  there  are  a  number  of  reasons  for  expecting  the  use  of  CAI 
in  special  education  to  increase  significantly  over  the  next  three  years. 

While  Federal  and  some  state  funding  cutbacks  have  been  experienced  for 
other  "categorical  programs",  such  cuts  have  not  been  as  severe  in  special 
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education.  Indeed,  a  recent  NAVA 
report  projected  an  increase  from 
$367  million  to  $650  million  in 
expenditures  for  special  education 
instructional  materials  and 
equipment  between  1982  and  1985. 
The  Rand  Corporation's  Cost  of 
Special  Education  Study  (1982) 
found  that  instructional  materials 
and  equipment  expenditures  for 
handicapped  children  are 
approximately  60  percent  greater 
than  for  nonhandicapped  children 
(see  Exhibit  7).  Undoubtedly, 
many  courseware  developers  and 
publishers  will  be  enticed  to 
enter  the  special  education  market 
over  time. 
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A  small  but  significant  number  of  medium-sized  publishers/distributors  are 
showing  increasing  interest  in  adapting  regular  education  courseware  through 
the  development  of  supplemental  CAI  programs  to  meet  special  education  needs 
Much  of  this  adaptation  has  been  encouraged  and  supported  by  SEP. 

SEP  has  undertaken  additional  initiatives  to  facilitate  the 
development/distribution  of  software-related  products  for  special  education 
including:  (a)  a  contract  with  LINC  Resources  to  develop  procedures  for 
identifying  teacher  made/locally  developed  products  (including  courseware)  for 
potential  distribution;  (b)  a  contract  with  Education  TURNKEY  Systems  to  refine 
procedures  of  the  existing  Market  Linkage  Project  for  Special  Education  (MLPSE) 
to  accommodate  the  distribution  of  microcomputer  software  products;  and  (c) 
several  projects  designed  to  provide  technology  technical  assistance  and 
dissemination  to  special  education  staff. 
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As  adaptive  devices  (e.g.,  light  pens,  voice  synthesis,  voice  input) 
become  increasingly  available  and  costs  decrease  (probably  as  a  result  of  these 
devices  being  used  in  industry  as  job  aids  for  handicapped  employees), 
opportunities  for  handicapped  students  to  have  access  to  CAI  programs  on 
commercially  available  hardware  will  increase  dramatically.  In  some  instances, 
LEAs  will  be  under  pressure  to  provide  reasonable  accommodation  under  Section 
504  to  allow  mainstreamed  handicapped  students  to  have  equal  access  to 
microcomputer  programs  available  for  regular  education  populations.  In  the 
last  year  many  courseware  publishers  have  incorporated  voice  input  or  voice 
output  into  their  software  products  for  both  the  home  and  education  markets. 

As  authoring  systems  become  available  at  lower  costs  and  as  LEA  staff 
increasingly  use  these  systems,  opportunities  for  the  development  of  CAI 
supplemental  programs  will  increase  the  availability  of  courseware. 

2.   Administrative  Applications 

As  indicated  above,  there  are  two  generic  types  of  administrative 
applications  in  special  education  —  Computer-Managed  Instruction  and  Computer 
Support  Applications. 

a.   Computer-Managed  Instruction  (CMI) 

The  first  microcomputer-based  CMI  systems  designed  for  special  education 
were  developed  and  field-tested  in  1978  and  1979.  Approximately  ten  CMI 
systems  which  had  one  or  more  of  the  components  described  below  were 
operational  on  large  mainframes  or  minicomputers.  In  approximately  half  of 
those  cases  attempts  were  made  to  modularize  the  software  packages  for  use  on 
stand-alone  microcomputers  or  microcomputers  tied  into  larger  units. 

At  the  present  time,  more  than  30  CMI  systems  on  at  least  five  different 

microcomputer  types  of  hardware  exist  or  are  being  developed  for  use  in  school 

settings.   Most  of  these  CMI  systems  have  most,  if  not  all,  of  the  following 
general  components: 
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•  Student  Demographic  File  Structure:  contains  student  information 
required  by  P.L.  94-142  and  state  special  education  laws;  used  for 
reporting  purposes  and,  in  some  systems,  for  simple  statistical 
analyses. 

•  Procedural  Safeguards  Tracking:  contains  procedural  safeguards 
information;  allows  for  the  documentation  of  individual  steps  followed 
in  processing  a  child  into  and  through  special  education  programs. 

•  Test  Data:  includes  each  child's  testing  history  and  test  score 
displays. 

•  IEP  Management:  incorporates  identification  of  overall  education 
needs,  long-term  goals,  and,  in  some  cases,  short-terra  objectives  and 
instructional  activities;  may  also  include  mastery-level  criteria  and 
dates  when  mastery  is  achieved. 

•  Student  Monitoring:  monitors  individual  student  progress  against 
either  long-term  objectives  or  short-terra  objectives. 

In  addition  to  CMI  systems  which  have  been  designed  specifically  for 
special  education,  several  general  microcomputer  management  systems  are  being 
adapted  for  use  in  special  education.  Most  of  the  adaptation  involves  format 
changes  and  expanded  file  structures  to  meet  specific  state  and  LEA 
requirements  for  IEPs.  While  modified  CMI  systems  have  been  developed  by 
publishers,  either  in-house  or  under  contract,  virtually  all  CMI  systems 
designed  specifically  for  special  education  have  been  developed  by  small  custom 
software  developers  or  by  LEA  (or  intermediate  unit)  special  education  staff. 

It  is  estimated  that  by  1985  more  than  100  CMI  systems  designed  or  adapted 
for  special  education  will  be  used  in  public  schools.  Most  of  these  will  be 
available  directly  from  developers  or  through  specialized  dealers  and 
representatives.  A  number  of  factors  will  influence  the  rate  of  adoption  and 
use  of  CMI  applications. 

The  availability  and  use  of  CMI  applications  can  be  attributed  to  specific 
mandates  and  processing  requirements  found  in  P.L.  94-142  and  state  statutes; 
most  LEA  workshop  participants,  however,  felt  the  need  for  these  types  of 
applications,  regardless  of  legal  requirements.  Indeed,  approximately  half  of 
the  SpEd  Tech  workshop  participants  felt  that  these  applications  would  continue 
to  be  adopted  even  if  Federal  and  state  requirements  were  significantly 
reduced. 
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A  reduction  in  marketing  costs  will  result  in  lower  prices  for  these 
systems  and,  thus,  increase  their  use.  Virtually  all  CMI  developers  currently 
use  costly  direct  marketing  strategies;  over  time,  specialized  dealers  and 
representatives  will  emerge  as  lower  cost  marketing  alternatives. 

The  emergence  of  user-friendly,  self-customizing  administrative 
applications  will  have  a  significant  impact  on  the  rate  of  adoption  and  use  of 
CMI.  Special  education  administrators,  in  general,  feel  that  "canned" 
administrative  packages  do  not  meet  their  specific  needs.  One  response  on  the 
part  of  several  developers  has  been  the  design  of  modular  packages  which 
provide  consumer  choice;  another  has  been  the  costly  customization  of 
generalizable  packages  to  meet  specific  LEA  needs.  During  the  next  few  years, 
the  number  of  LEAs  developing  their  own  CMI  software  through  the  use  of  program 
generators  and  data  base  management  systems  will  increase,  as  will  the  number 
of  self-customizing  modular  packages. 

Technology  advances  and  reduced  costs  in  telecommunications  and  hard  disk 
technology  will  facilitate  the  use  of  networking  on  a  district-wide  or  even 
state-wide  basis.  Two  states  are  presently  developing  state-wide  special 
education  reporting  systems  which  are  totally  microcomputer-based. 

b.   Computer  Support  Applications  (CSA) 

The  CASE  survey  of  special  education  administrators  indicated  that  about 
30  percent  of  the  administrative  packages  in  use  are  integrated  multipurpose 
systems  and  70  percent  are  specialized  single-purpose  packages.  It  is  likely 
that  more  and  more  packages  will  become  multipurpose  during  the  next  five 
years.  The  survey  identified  the  current  administrative  applications  of 
microcomputers  in  descending  order  of  prevalence:  student  enrollment,  student 
tracking,  student  monitoring,  financial  control,  word  processing,  personnel 
record  keeping,  test  scoring  and  analysis,  and  inventory  control.  Virtually 
all  computer  support  applications  used  in  special  education  have  been  designed 
for  general  education  or  government/industry  use  and  require  only  minor 
modification  and  adaptation  for  use  in  special  education. 
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Word  processing  is  used  for  communications  with  parents,  internal  LEA 
correspondence,  and  simple  report  generation.  For  the  most  part,  special 
education  administrators  use  commercially  available  word  processing  equipment; 
surprisingly,  most  workshop  participants  were  unaware  of  low-cost,  high  quality 
commercially  available  word  processing  packages  which  can  be  used  on 
microcomputers . 

Approximately  20  test  scoring  and  analysis  applications  are  presently 
available  and  used,  to  varying  degrees,  in  special  education.  About  half  of 
these  applications  are  part  of  multipurpose  CMI  packages,  while  the  remainder 
are  stand-alone  single  application  products.  One  commonly  used  package  scores 
and  analyzes  test  results  from  the  Woodcock-Johnson  test;  several  packages 
generate  tests  to  orient  special  education  students  to  state  minimal  competency 
requirements.  A  large  number  of  LEAs  are  presently  using  a  test  scoring 
package  with  mark  sense  card  scanners  (e.g.,  the  Chatsworth  MR-500).  In 
addition  to  test  scoring,  these  latter  devices  are  being  used  extensively  by 
LEAs  for  other  data  entry  purposes  (e.g.,  attendance). 

During  the  next  few  years,  significant  use  of  microcomputer  support 
applications  can  be  expected  to:  (1)  assist  in  the  scheduling  and  control  of 
instructional  equipment,  including  microcomputers;  (2)  provide  diagnostic 
services  for  maintaining  and  servicing  microcomputer  hardware;  (3)  schedule 
special  education  students  and  staff,  particularly  itinerant  teachers;  (4) 
conduct  evaluations  of  special  education  programs;  and  (5)  file  and  access 
large  data  bases. 

As  special  education  staff  become  more  knowledgeable  about  and  develop 
expertise  in  the  use  of  microcomputers,  creative  support  applications  will  be 
identified,  developed,  and  used.  The  emergence  of  program  generators  and 
Visicalc-type  applications  will  provide  increased  opportunities  for  key  staff, 
with  minimal  computing  skills,  to  use  the  technology.  As  reliability  increases 
and  costs  decrease  for  adaptive  devices,  additional  opportunities  will  be 
created  for  alternative  data  entry  techniques,  further  increasing  opportunities 
for  support  and  administrative  applications. 
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IV.   FACTORS  AFFECTING  USE 


A  number  of  major  factors  and  activities  will  affect  the  use  of 
microcomputer-based  applications  for  special  education  during  the  next  few 
years.  Key  influential  factors  include  advances  in  hardware  technology, 
software  development,  improved  commercial  marketing  and  distribution,  and 
enhanced  LEA  capabilities. 

A.   ADVANCES  IN  HARDWARE  TECHNOLOGY 

The  ratio  of  microcomputer  effectiveness  (i.e.,  speed  and  capacity)  to 
cost  can  be  expected  to  continue  doubling  over  the  next  few  years  as  it  has  the 
last  decade.  While  the  cost  of  hardware  will  plateau,  greater  speed  and 
capacity  will  continue  to  provide  opportunities  for  more  instructional  and 
administrative  applications  in  special  education.  In  addition,  specific 
technology  breakthroughs  or  advances  in  the  following  areas  will  have 
significant  impact  over  the  next  three  years: 

•  Availability  of  Emulators:  The  development  and  increased  use  of  these 
interface  devices  will  reduce  problems  of  compatibility,  allowing 
interaction  between  different  types  of  hardware.  These  devices  may 
also  allow  the  conversion  of  software  applications  and  data  bases  from 
one  microcomputer  to  another,  thus  increasing  the  availability  of 
courseware  and  reducing  the  cost  of  switching  from  mainframe  to 
microcomputer  systems. 

•  Low-Cost  Reliable  Interface  Devices:  These  devices  will  increase  the 
cost-effectiveness  of  interactive  microcomputer  systems  and  enhance  the 
accessibility  of  handicapped  students  and  staff  to  microcomputers. 

•  Increased  Reliability  and  Lower  Cost  for  Peripheral  Equipment:  The 
reliability  of  peripheral  equipment  will  improve  and  the  cost  will  be 
reduced.  If  copyright  issues  are  resolved,  advances  in  hard  disk 
technology  and  software  interfaces  will  increase  opportunities  for 
low-cost  networking. 

B.   DEVELOPMENTS  IN  SOFTWARE 

The  limited  availability  of  quality  special  education  software  is  a  major 
bottleneck.   However,  during  the  next  few  years,  the  availability  of  a  wider 
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range  of  quality  courseware  can  be  expected.  Small-  to  medium-sized 
developers/publishers  will  increasingly  see  the  potential  market  for  courseware 
products  in  special  education  and  will  either  increase  privately-funded 
development  efforts  or  adapt  existing  courseware  for  special  education 
applications.  Recent  initiatives  undertaken  by  ED/SEP  to  adapt  courseware 
products  will  not  only  facilitate  the  adaptation  process  but  also  serve  as  a 
general  catalyst  for  privately  supported  development/adaptation.  Other 
developments  which  will  increase  the  availability  of  courseware  are: 

•  Expanded  Use  of  Authoring  Systems:  A  number  of  authoring  systems  are 
presently  being  used  by  developers  of  courseware  products.  Over  time 
some  LEAs  can  be  expected  to  use  authoring  systems  to  develop  their  own 
supplemental  courseware  in  subject  areas  for  which  commercial 
courseware  is  not  presently  available.  While  the  quality  of  resultant 
courseware  will  vary  considerably,  the  use  of  authoring  systems  should 
partially  fill  a  substantial  need. 

•  Development  and  Use  of  Program  Generators:  In  the  next  few  years, 
several  program  generators  are  expected  to  be  available  to  assist 
administrators  with  no  programming  skills  to  develop  self-customized 
data  base  management  and  administrative  applications  for  special 
education.  As  the  cost  of  program  generators  decreases  and  LEA  skills 
to  use  them  increase,  demand  for  canned  administrative  packages  is 
likely  to  decrease  significantly. 

•  Reduced  Unauthorized  Copying  of  Software:  A  major  deterrent  to  private 
sector  investment  in  costly  courseware  development  is  the  lack  of 
protection  against  unauthorized  copying  and  use  of  software.  Several 
factors  will  reduce  the  extent  of  this  problem,  including:  •  (a) 
adoption  of  policies  by  LEAs  to  prevent  unauthorized  use;  (b)  court 
decisions  supporting  developer's  interests;  Cc)  revised 
publisher/developer  policies  to  allow  LEAs  to  adapt/modify  courseware 
for  special  education;  (d)  general  recognition  by  LEAs  that  the  paucity 
of  quality  courseware  is  related  to  the  misuse  of  developer  products; 
and  (e)  the  availability  of  lower  cost  software. 

C.    IMPROVED  MARKETING/DISTRIBUTION 


Developers  and  publishers  of  courseware  use  a  variety  of 
marketing/distribution  strategies.  Traditional  audiovisual  education  dealers 
have  not  marketed  courseware  and  courseware-related  products  effectively.  As  a 
result,  the  number  of  specialized,  high  technology  courseware  dealers  will 
continue  to  grow;  these  specialized  dealerships  will  play  a  critical  role  in 
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the  adoption  and  use  of  instructional  courseware.  These  dealers  can  also  be 
expected  to  take  an  increasing  interest  in  marketing  administrative 
applications,  especially  those  developed  by  small  firms  which  now  market  their 
packages  directly.  Other  activities  and  developments  that  will  improve  the 
cost-effectiveness  of  software  marketing/distribution  for  special  education 
include:  (a)  the  increased  use  of  electronic  mail/bulletin  board  systems, 
which  allow  publishers/developers  to  interact  directly  with  developers  and 
users  and  to  "down  load"  courseware  demonstrations;  and  (b)  refinements  in  the 
ED/SEP-supported  Market  Linkage  Project  for  Special  Education,  designed  to 
facilitate  linkage  between  software  developers  and  commercial  distributors. 

D.    ADDRESSING  LEA  NEEDS 

The  degree  to  which  perceived  needs  of  LEAs  can  be  met  will  greatly 
influence  the  adoption  and  effective  use  of  microcomputer  applications  in 
special  education.  Based  upon  the  information  collected  during  the  project, 
particularly  during  the  regional  workshops,  a  number  of  perceived 
needs/problems  were  identified. 

•  Technology  Orientation/Computer  Literacy:  The  need  for  general 
computer  literacy  and  orientation  has  been  identified  in  virtually  all 
SEP-funded  projects  as  a  major  precondition  for  the  effective  adoption 
and  use  of  technology.  Orientation  and  training  is  now  being  provided 
by  SEAs,  commercial  publishers,  consultants,  microcomputer  user  groups, 
and  other  national  or  state-wide  resources.  While,  in  1980,  only  three 
major  teacher  training  institutions  had  courses  related  to  computer  use 
in  education,  a  recent  survey  by  Classroom  Computer  News  found  that 
approximately  ten  percent  of  such  colleges  now  have  at  least  one 
literacy  or  orientation  course.  Thus,  while  the  demand  is  great,  it  is 
beginning  to  be  met  by  various  means. 

•  Staff  Training  in  Specific  Applications:  While  computer  literacy  and 
orientation  needs  are,  to  a  large  degree,  being  met,  specific  training 
needs  for  the  selection,  installation,  and  use  of  specific 
microcomputer  applications  are  not.  Few  LEA  personnel  are  skilled  in 
this  area  and  they  are  difficult  to  retain;  release  time  for  training 
purposes  is  often  not  available.  Few  developers,  publishers,  or 
dealers  have  the  necessary  time  and/or  skills  to  conduct  effective 
training,  particularly  with  respect  to  administrative  applications. 
The  opportunity  for  using  technology  (e.g.,  telecommunications)  to 
assist  in  applications-specific  training  is  increasingly  being 
recognized  as  a  feasible  alternative  by  publishers/developers.  While  a 
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lack  of  application-oriented  training  may  not  impede  the  purchase  of 
microcomputer  hardware  and  software,  it  can  seriously  limit  the 
effectiveness  of  its  use.  The  lack  of  skilled  LEA  personel  was 
perceived  to  be  the  major  barrier  to  the  effective  use  of  microcomputer 
applications  by  developers  and  publishers. 

•  Planning:  The  types  of  planning  needs  identified  by  LEAs  include:  (a) 
identifying  those  needs  which  technology  can  meet  appropriately;  (b) 
specifying  detailed  school-  and  district-level  needs;  and  (c)  selecting 
software.  In  some  states  these  needs  are  being  met  through  SEA 
guidelines  and  checklists,  and  most  states  have  begun  to  take  a 
leadership  role  in  providing  planning  workshops.  By  and  large, 
however,  many  needs  of  a  planning  nature  remain  unmet.  While  LEAs  may 
purchase  hardware  and  software,  few  are  using  microcomputer-based 
applications  in  a  systematic  and  effective  manner  or  are  fully 
realizing  their  potential  benefits. 

•  Modification  of  LEA  Policies  and  Procedures:  Effective  adoption  and 
use  of  microcomputer-based  applications  in  many  LEAs  will  require 
changes  in  purchasing  methods,  hardware  inventory  and  control,  software 
security,  and  equipment  scheduling.  Some  LEAs  will  begin  to  use  total 
package  procurements  (i.e.,  hardware,  software,  training,  maintenance, 
and  support  included)  for  administrative  applications.  LEAs  will  have 
to  change  and/or  create  policies  to  prevent  staff  from  violating 
copyright,  license,  and  other  agreements  regardng  unauthorized  use  and 
duplication  of  courseware.  In  order  to  reap  the  benefits  of 
technology,  LEAs  will  have  to  modify  existing  procedures  for:  (a) 
scheduling,  to  allow  students  to  achieve  at  their  own  rates;  (b) 
classroom  organization,  to  allow  for  individually  paced  instruction  and 
alternative  learning  paths;  and  (c)  integration  of  microcomputer-based 
administrative  applications  into  existing  district-wide  procedures  and 
reporting  systems. 

V.  SUMMARY 


Microcomputers  are  becoming  more  and  more  commonplace,  in  both  private 
homes  and  public  schools.  Current  estimates  indicate  that,  as  of  1982,  about 
150,000  microcomputers  exist  in  America's  public  schools,  with  about  67  percent 
of  the  nation's  school  districts  having  at  least  one.  By  1985,  it  is  expected 
that  about  500,000  microcomputers  will  be  in  use  at  the  local  education  level. 

From  an  instructional  standpoint,  microcomputers  offer  potential  benefits 
in  the  general  improvement  of  special  education  through  reduced  teacher  time  on 
routinized  activities,  improved  student  attitudes,  greater  flexibility  to  serve 
different  handicapping  conditions,  and  higher  correlations  with  job-related 
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technological  skills.  Instructional  software  is  being  developer  principally  by 
small-  and  medium-sized  firms,  a  trend  which  is  likely  to  continue  for  the 
foreseeable  future.  A  great  deal  of  special  education  courseware  is,  and  will 
continue  to  be,  adaptations  of  regular  education  materials,  much  of  it  adapted 
by  LEA  staff. 

The  administrative  benefits  of  microcomputers  in  education  (particularly 
special  education)  include  reduced  staff  time  on  paper  work,  more  timely  and 
accurate  data  reporting,  more  efficient  record  keeping,  and  enhanced  management 
control.  Much  of  the  administrative  software  has  been  designed  specifically  to 
address  the  reporting  and  record  keeping  requirements  of  special  education. 
Although  most  existing  administrative  software  is  in  the  form  of  single-purpose 
packages,  there  is  an  increasing  trend  toward  modularized,  multipurpose 
systems. 

During  the  next  five  years,  considerable  progress  is  expected  in  both 
hardware  and  software.  The  cost-effectivenss  of  microcomputer  hardware  will 
continue  to  increase  geometrically,  lower  cost  peripheral  equipment  will  become 
available,  and  hardware  compatibility  will  be  improved.  Supported  by  private 
and  Federal  (ED/SEP)  funds,  software  development  for  special  education  will 
accelerate  and  greater  emphasis  will  be  placed  on  systems  which  allow 
nonprogrammers  to  create  their  own  software.  The  marketing  of  microcomputer 
hardware  and  software  to  schools  will,  with  ED/SEP  support,  become  more 
efficient  as  education  marketers  develop  greater  technological  sophistication. 

In  order  for  microcomputers  to  play  an  effective  role  in  special 
education,  a  number  of  LEA  needs  must  be  met.  Specifically,  LEA  special 
education  staff  must  develop  a  basic  computer  literacy  and  a  more  detailed 
awareness  of  specific  microcomputer  applications.  They  must  also  develop 
planning  procedures  for  the  systematic  implementation  of  microcomputers  and 
modify  existing  management  practices  to  suit  the  nature  of  this  technology. 
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Source  Listing 
for  Microcomputer  Software 
for  Special  Education 


Many  Special  Educators  are  turning  their  attention  to  the  use  of 
microcomputers  and  microcomputer  software  for  use  with  their  students. 
LINC  is  receiving  an  increasing  number  of  requests  asking  for  information 
on  what  publishing  companies  are  producing  software  for  use  with  the 
special  education  student  population.  This  directory,  compiled  from  an 
independent  survey  conducted  by  LINC,  is  being  disseminated  through  the 
Market  Linkage  Project  for  Special  Education  in  response  to  these 
requests. 

We  welcome  recommendations  for  the  inclusion  of  new  companies,  as  well 
as  corrections  for  any  errors  that  may  have  crept  in  inadvertently. 
Contact  Chuck  Lynd  or  Carol  Daniels  at  the  address  below  or  telephone 
(614)  263-5462. 


Market  Linkage  Project 
for  Special  Education 


LINC  Resources,  Inc.,  1875  Morse  Road,  Suite  225,  Columbus,  Ohio  43229 


SECTION  ONE   Sources  listed  here 
represent  at  least  one  product  that  is 
designed  specifically  for  special 
education 


A.U.  Software 

P.O.  Box  597 

Colleyville,  Texas   76030 

(817)  267-5236 

Prod 

Apple,  TRS-80,  CP/M-based  machines 

Test,  Admin 


Computer  Courseware  Services,  a 
division  of  EMC  Publishing/Changing 
Times  Education  Service 

300  York  Avenue 

St.  Paul,  Minnesota   55101 

(612)771-1555 

Pub,  Dist 

Apple  II+;  TRS-80  models  I,  III; 

Commodore  Pet 
EC,  Elem,  Sec 
Admin 

Duxbury  Systems,  Inc. 

77  Great  Road 

Acton,  Massachusetts   01720 

(617)  263-7761 

Prod 

North  Star 

Elem,  Sec,  Post 

Microcomputer  Braille  Translator 


Encyclopaedia  Britannica  Educational 
Corp. 

025  N.  Michigan  Avenue 

Chicago,  Illinois  60611 

(312)  321-7330 

Pub,  Dist 

Apple 

EC,  Elem,  Sec 

Lib 


Evans-Newton,  Inc. 

7650  East  Redfield  Road,  Suite  D-5 

Scottsdale,  Arizona   85260 

(602)  998-2777 

Prod 

Apple,  TRS-80,  Commodore 

EC,  Elem,  Sec,  Post 

Train,  Test,  Admin 

Exceptional  Technology 

P.O.  Box  9221 

Austin,  Texas   78766 

(512)  054-7633 

Pub 

Apple 

Test 

Ex-Ed  Computer  Systems,  Inc. 

71-11  112th  Street 

Forest  Hills,  New  York    11375 

(212)  268-0020 

Pub,  Dist,  Prod 

Apple;  TRS-80;  Commodore;  All 
machines  supporting  CP/M-80  plus 
Datapoint,  Hewlett-Packard  3000 

Admin,  Individual  Education  Plans 


Fisher  Scientific  Company,  Ed.  Div 

0901  West  Lemoyne  Street 

Chicago,  Illinois   60651 

(312)  378-7770 

Dist 

Apple,  TRS-80,  Commodore 

EC,  Elem,  Sec,  Post 

Train 

Fullmer  Associates 

1132  Via  Jose 

San  Jose,  California   95120 

(008)  997-1150 

Pub 

Apple 

Elem,  Sec 

Author 

Hartley  Courseware,  Inc. 

Box  031 

Dimondale,  Michigan   08821 

(616)  902-8987 
Prod 

Apple  II  (08K) 

Elem 

Teacher  utilities  such  as  Parent  Re- 
porting, worksheet  generation  (fact 
sheets),  puzzle  generation 
(WORDSEARCH) 

Author 

Insight  Unlimited,  Inc. 

3600  East  Memorial  Drive,  Suite  3 

Muncie,  Indiana   07302 

(317)  707-1015 

Pub 

Apple,  TRS-80 

EC,  Elem,  Sec,  Post 

Train,  Test,  Admin 

Author 

Laureate  Learning  Systems,  Inc. 

1  Mill  Street 

Burlington,  Vermont    05001 

(802)  862-7355 

Pub,  Prod 

Apple  II  (08K) 

EC,  Elem,  Sec,  Post 

Augmentative  Communication  Systems 

Learning  Tools 

686  Massachusetts  Avenue 
Cambridge,  Massachusetts   02139 

(617)  860-8086 
Prod 

Apple  II,  III;  IBM  PC;  DEC  325/350 
Admin,  Curriculum  Developers, 
Clinicians,  Counselors,  Teachers 

MCE  Inc. 

157  South  Kalamazoo  Mall,  Suite  250 

Kalamazoo,  Michigan   09007 

(617)  305-8681 

Pub,  Prod 

Apple 

Sec 

Test 

Merry  Bee  Communications 

815  Crest  Drive 

Omaha,  Nebraska   68006 

(002)  592-3079 

Prod 

Apple 

EC,  Elem 


Microcomputer  Education  Applications 
Network  (MEAN) 

256  North  Washington  Street 
Falls  Church,  Virginia   22006 
(703)  536-2310 
Pub,  Prod 
Admin 

Micromatics,  Inc. 

181  North  200  West,  Suite  5 

Bountiful,  Utah    80010 

(801) 292-2058 

Prod 

Apple,  TRS-80 

Elem,  Sec,  Post 

Test 

National  Easter  Seal  Society 

2023  West  Ogden 

Chicago,  Illinois   60615 

(312)  203-8000 

Dist,  Prod 

Apple 

EC,  Post 

Test 

Author 

National  Learning  Corporation 

212  Michael  Drive 

Syosset,  New  York    11791 

(516)921-8888 

Pub,  Dist,  Prod 

Apple,  TI,  TRS-80,  Atari,  Commodore 

EC,  Elem,  Sec,  Post 

Teach,  Test,  Lib,  Admin 

Author 


Scholastic  Inc. 

50  West  00th  Street 

New  York,  New  York    10036 

(212) 900-7700 

Pub,  Dist 

Apple,  TI,  TRS-80,  Atari,  Commodore 

EC,  Elem,  Sec,  Post 

Teach 

Author 

Southern  Micro  Systems 

P.O.  Box  1981 

Burlington,  North  Carolina   27215 

(919)  226-7610 

Pub 

Apple  II,  II+,  HI;  TRS-80  model  III;  IBM 

PC;  CPM/systems 
Test,  Admin 

SouthWest  EdPsych  Services,  Inc. 

P.O.  Box  1870 

Phoenix,  Arizona   85001 

(602)  253-6528 

Pub 

Apple  II 

EC,  Elem,  Sec,  Post 

Grade  book 

SRC— Software  Research  Corporation 

P.O.  Box  1700 

University  of  Victoria 

Victoria,  B.C.,  Canada    V8W  2Y2 

(600) 077-7206 

Prod 

Apple,  IBM  PC 

EC,  Elem,  Sec 

Admin 


o 


Learning  Veil 

200  South  Service  Road 

Roslyn  Heights,  New  York    11577 

(516)  621-1540 

Pub,  Prod 

Apple 

Elem,  Sec 

Love  Publishing  Company 

1777  South  Bellaire  Street 

Denver,  Colorado   80222 

(303)  757-2579 

Pub 

Apple 

Elem 

Train 


Mafex  Associates,  Inc. 

90  Cherry  Street,  Box  519 

Johnstown,  Pennsylvania   15907 

Toll  Free  (800)  458-0151 

In  PA  call  collect  (814)  535-3597 

Dist 

Apple,  TI,  TRS-80,  Atari,  Commodore 

EC,  Elem,  Sec,  Post 

Train,  Test,  Admin 

Author 

Media  Materials,  Inc. 

2936  Remington  Avenue 

Baltimore,  Maryland   21211 

(301)  235-1700;  (800)  638-1010 

Pub,  Prod 

Apple  II+,  TRS-80  model  III 

Sec,  Post 

Train 

Microcomputer  Workshops  Corp. 

103  Puritan  Drive 

Port  Chester,  New  York    10573 

(910)  937-5440 

Prod 

Apple  II*,  TRS-80  models  I,III;  Atari  800; 

Commodore  Pet  and  CBM  6* 
EC,  Elem,  Sec,  Post 
Train,  Test 


Milton  Bradley  Company 

443  Shaker  Road 

East  Longmeadow,  Massachusetts   01028 

(413)  525-6411 

Pub 

Apple  II  (48K) 

Grades  6-8 


The  Psychological  Corporation 

757  Third  Avenue 

New  York,  New  York    10017 

(212)  888-3553 

Pub 

Apple  II,  II+;  TRS-80  model  III 

Elem 

Test 


Spinnaker  Software  Corporation 

215  First  Street 

Cambridge,  Massachusetts   02142 

(617)  868-4700 

Pub 

Apple  IU,  Atari  (48K),  IBM  PC  with 

colorcard 
EC,  Elem,  Sec 

Sterling  Swift  Publishing  Company 

7901  South  IH-35 

Austin,  Texas  78744 

(512)  444-7570 

Pub 

Apple  II,  I1+;  TI  99/4A;  TRS-80  model  III; 
Atari  800;  Commodore  64,  Pet  2000 
and  4000;  IBM  PC  (conversion  in 
progress) 

Elem,  Sec,  Post 

Train 

Author 

Teach  Yourself  By  Computer  Software 

40  Stuyvesant  Manor 

Geneseo,  New  York    14454 

(716)  243-3005 

Pub 

Apple,  TRS-80 

EC,  Elem,  Sec 

Test,  Admin 

Teaching  Pathways,  Inc. 

P.O.  Box  31582 

121  East  2nd  Avenue 

Amarillo,  Texas   79120 

(806)  373-1847 

Pub,  Dist,  Prod 

Apple,  TI,  TRS-80,  Commodore.   Will 

provide  program  compatible  to  any 

microcomputer. 

EC,  Elem,  Sec,  Post 

Train,  Test,  Lib,  Admin,  Adult  Ed., 

Vocational  Ed.,  Correctional  Institutions, 

Rehabilitation 

Author 


TECK  Associates 

P.O.  Box  8732 

White  Bear  Lake,  Minnesota   55110 

(612)  429-5570 

Pub,  Dist,  Prod 

Apple  (48K) 

EC,  Elem,  Sec,  Post 

Train,  Materials  Development 

Author 


Terrapin,  Inc. 

380  Green  Street 

Cambridge,  Massachusetts   02139 

(617)  492-8816 

Prod 

Apple  II,  II+;  Commodore  64 

Elem,  Sec,  Post 

LOGO  Computer  Language 


Western  Psychological  Services 

12031  Wilshire  Boulevard 

Los  Angeles,  California   90025 

(213)  478-2061 

Pub 

Apple,  IBM  PC,  Osborne 

Test 

Winners  Circle  Education  Company 

Suite  1308  Temple  Building 

Rochester,  New  York    14604 

(716)  325-6493 

Pub,  Dist,  Prod 

Apple  II+,  III;  Atari  400,  800  w/disk 

Elem 

Author 

Zweig  Associates/Division  of  Skillcorp, 
Inc. 

1711  McGaw 

Irvine,  California   92714 

(714)  549-3246;  (800)  854-8688 

Pub 

Apple,  Commodore 

EC,  Elem,  Sec 

Test;  Admin;  Diagnostic/prescriptive 

management  systems  in  reading,  math, 

and  early  childhood 
Author 


SECTION  THREE   Sources  listed  here 
represent  software  products  intended  for 
the  education  market.  Most  have 
indicated  interest  in  acquiring  special 
education  materials.  Some  already 
market  to  special  educators,  but  have 
not  yet  responded  to  LINCs  survey. 


Acorn  Software  Products,  Inc.* 

634  North  Carolina  Avenue,  S.E. 
Washington,  D.C.   20003 
(202)  544-4259 

Activity  Resources  Company.  Inc. 

20655  Hathaway  Avenue;  P.O.  Box  4875 

Hayward,  California  94540 

(415)782-1300 

Dist 

Apple  I,  II;  TRS-80  models  I,  III 

EC,  Elem,  Sec 

Addison-Wesley  Publishing  Company* 

2725  Sand  Hill  Road 

Menlo  Park,  California   94025 

(415)  854-0300 

American  Educational  Computer 

525  University  Avenue 

Palo  Alto,  California   94301 

(415)  324-2811 

Pub,  Dist,  Prod 

Apple  II,  Atari  800 

Elem 

Author 


School  and  Home  Courseware,  Inc. 

1341  Bulldog  Lane,  Suite  CE 

Fresno,  California   93710 

(209)  227-4341 
^_  Pub,  Dist,  Prod 
-^    Apple,  TRS-80,  Atari,  Commodore 

EC,  Elem,  Sec,  Post 

Train,  Lib,  Admin 


Unique  Programming  Services,  Inc. 
Box  516 

Amsterdam,  New  York    12010 

(518)  842-5834 

Prod 

TRS-80  models  I,  III 

Elem, 

Author 


American  Guidance  Service 

Publishers'  Building 

Circle  Pines,  Minnesota    56223 

(612)  786-4343; (800)  328-2560 

Pub,  Dist 

Apple,  all  models 

EC,  Elem,  Sec 

Test 


*  Indicates  company  has  not  yet  responded  to  survey. 


Educulture* 

1  Dubuque  Plaza,  Suite  150 
Dubuque,  Iowa    52001 
(800)  553-4858 


Edu-Ware  Services,  Inc. 

28035  Dorothy  Drive 

Agoura  Hills,  California   91301 

(213)  706-0661 

Dist,  Prod 

Apple,  Atari 

EC,  Elem,  Sec,  Post 


Eiconics,  Inc. 

211  Cruz  Alta 

P.O.  Box  1207 

Taos,  New  Mexico  87571 

(505)  758-1696 

Pub,  Dist,  Prod 

Apple 

EC,  Elem,  Sec,  Post 

Train 

Author 


Eye  Gate  Media,  Inc. 

146-01  Archer  Avenue 
Jamaica,  New  York    11435 
(212)  291-9100 


Fireside  Computing,  Inc. 

5843  Montgomery  Road 

Elkridge,  Maryland   21227 

(301)  796-4165 

Pub,  Prod 

TRS-80  models  I,  III;  IBM  PC 

Admin 

Author 


Follett  Library  Book  Company,  Micro 
Computer  Division 

4506  Northwest  Highway 

Crystal  Lake,  Illinois   60014 

(815)  455-1100;  (800)  435-6170 

Dist 

Apple;  TRS-80  models  I,  III,  color 

computer;  Atari;  Commodore  Pet,  Vic, 

64 
EC,  Elem,  Sec 
Train,  Test,  Lib,  Admin 
Author 


HEIInc. 

1495  Steiger  Lake  Lane 
Victoria,  Minnesota   55386 
(612)  443-2500 
Prod 

Apple  II  (48K) 
EC,  Sec,  Post 
Admin 

Test  scoring  and  reporting,  instructional 
management  by  objectives 

3.R.  Holcomb  Company 

3000  Quigley  Road 

Cleveland,  Ohio  44113 

(216)  621-6580;  (800)  362-9907 

Dist 

Apple,  TRS-80,  Atari,  Commodore 

EC,  Elem,  Sec,  Post 

Train,  Test,  Lib,  Admin 

Author 


Holt-Rinehart  <k  Winston  Publishers* 

School  Marketing  Department 
383  Madison  Avenue 
New  York,  New  York    10017 
(212) 872-2000 


Ideatech  Company 

P.O.  Box  62451 

Sunnyvale,  California  94088 

(408)  985-7591 

Pub,  Prod 

Apple 

Elem 


Instant  Software 

Route  101  and  Elm  Street 
Peterborough,  New  Hampshire   03458 
(603)924-9471 
(800)  258-5473  (orders  only) 
Pub,  Dist,  Prod 

Apple,  Apple  II;  TI  Northstar;  TRS-80 
models  I,  III;  Atari;  Commodore  Pet 
EC,  Sec 
Lib,  Admin 
Author 


Instructional/Communications 

Technology,  Inc.  (I/CD* 
10  Stepar  Place 

Huntington  Station,  New  York    11746 
(516)  549-3000 


Kreil  Software  Corporation 

1320  Stony  Brook  Road,  Suite  219 

Stony  Brook,  New  York    11790 

(516)  751-5139 

Pub,  Dist,  Prod 

Apple  II,  11+;  TRS-80  I,  III;  Atari  400, 

800;  Commodore  Pet,  64 
Sec,  Post 
Test 


Learnco  Incorporated 

128  High  Street 

Greenland,  New  Hampshire   03840 

(603) 778-0813 

Pub 

Apple,  TRS-80 

Elem,  Sec 

Lib 


The  Learning  Company 

4370  Alpine  Road 

Portola  Valley,  California  94025 

(415)851-3160 

Apple  11+ 

EC,  Elem,  Sec 

Lib 


Math  and  Computer  Education  Project 

Lawrence  Hall  of  Science 

University  of  California 

Berkeley,  California   94720 

(415)  642-3167 

Pub,  Dist,  Prod 

Apple  II,  Commodore  Pet 

EC,  Elem,  Sec 

Train 


McGraw-Hill* 

Tech.  Marketing,  School  Division 
1221  Avenue  of  the  Americas 
New  York,  New  York    10020 
(800)  223-4180 


Micro  Learningware 

P.O.  Box  2134 

North  Mankato,  Minnesota   56001 

(507)  625-2205 

Pub,  Dist,  Prod 

Apple,  TRS-80,  Commodore 

Elem,  Sec,  Post 

Lib 


Gamco  Industries,  Inc. 

P.O.  Box  1911 

Big  Spring,  Texas  79720 

(915)  267-6327 

Dist 

Apple,  TRS-80,  Atari,  Commodore 

Elem,  Sec 


3  &  S  Software 

140  Reid  Avenue 

Port  Washington,  New  York    11050 
(516)  944-9304 
Pub,  Prod 
Apple,  TRS-80 
Sec 

Test;  CAI  in  secondary  school  sciences, 
the  Grade  Book 


Microcomputer  Software  Systems,  Inc. 

4716  Lakewood  Drive 

Metairie,  Louisiana   70002 

(504)  887-8527 

Prod 

TRS-80  models  I,  III 

Elem,  Sec 


J.L.  Hammett  Company 

One  Hammett  Place 

Braintree,  Massachusetts   02184 

(617)  848-1000 

Apple,  TRS-80,  Commodore 

EC,  Elem,  Sec,  Post 

Train,  Test,  Lib,  Admin 

Author 


K-12  Micromedia  Inc. 

172  Broadway 

Woodcliff  Lake,  New  Jersey   07675 

(201)  391-7555 

Pub,  Dist 

Apple,  TRS-80,  Commodore 

EC,  Elem,  Sec 

Lib,  Admin 


*  Indicates  company  has  not  yet  responded  to  survey. 


Microcomputers  Corporation 

34  Maple  Avenue,  Box  8 

Armonk,  New  York    10504 

(914)  273-6480 

Prod 

TI  99/4A 

EC,  Elem 

Train,  Test 

Author 


Society  for  Visual  Education 

1345  Diversey  Parkway 

Chicago,  Illinois    60614 

(312)  525-1500; (800)  621-1900 

Pub,  Dist 

Apple  II+j  TRS-80  models  I,  III;  Atari 

400,  800;  Commodore  Pet 
EC,  Elem,  Sec 
Train,  Test,  Lib,  Admin 
Author 


Sublogic  Communications  Corp. 

713  Edgebrook  Drive 

Champaign,  Illinois   61820 

(217)  359-8482 

Pub,  Dist,  Prod 

Apple 

EC,  Elem,  Sec,  Post 


Sunburst  Communications 

39  Washington  Avenue 
Pleasantville,  New  York    10570 
(914)  769-5030;  (800)  431-1934 
Pub,  Dist,  Prod 
Apple  I1+;  TRS-80  models  I,  III;  Atari 

400,  800;  Commodore  Pet 
EC,  Elem,  Sec 
Train,  Test 


Tycom  Associates 

68  Velma  Avenue 

Pittsfield,  Massachusetts   01201 

(413)  442-9771 

Pub,  Prod 

Commodore  Pet,  CBM 

Sec,  Post 

Universal  Systems  for  Education,  Inc. 

2120  Academy  Circle,  Suite  E 

Colorado  Springs,  Colorado   80909 

(303)  574-4575 

Prod 

Apple  II* 

Elem 

Vocational  Biographies,  Inc. 

P.O.  Box  31 

Sauk  Centre,  Minnesota   56378 

(612)  352-6516 

Pub,  Dist,  Prod 

Apple 

Sec 

Walker  Educational  Book  Corporation 

720  Fifth  Avenue 

New  York,  New  York    10019 

Pub 

Apple,  TRS-80,  Atari,  Commodore 

EC,  Elem 


Tamarack  Software 

Water  Street 

Darby,  Montana   59829 

(406)  821-4596 

Pub,  Prod 

Apple,  Atari,  Commodore  CBM  64, 

Vic-20,  Pet  CBM 
EC,  Elem,  Sec,  Post 
Admin,  Data  Base  Management 


Teacher's  Pet  Software 

1517  Holly  Street 

Berkeley,  California   94703 

(415)  526-8068 

Pub 

Commodore 

Elem 


The  Teaching  Assistant 

22  Seward  Drive 

Huntington  Station,  New  York 

(516)  499-8397 

Prod 

TRS-80  models  I,  III 

Elem,  Sec,  Post 

Admin 


11746 


Texas  Instruments,  Inc.* 
Personal  Computer  Division 
P.O.  Box  10508 
Lubbock,  Texas    79408 
(800)  858-4565 


*J 


TSC/Houghton  Mifflin  Company 

P.O.  Box  683 

Hanover,  New  Hampshire    03755 

(603)  448-3838 

Pub,  Dist,  Prod 

Apple  II,  II+j  IBM  PC 

Elem,  Sec 


*  Indicates  company  has  not  yet  responded  to  survey. 
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TURNKEY  Involvement  in 
Technology  Widens 
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Reflecting  the  U.S.  Department  of 
Education's  Technology  Initiative,  two 
projects  were  recently  awarded  to  Edu- 
cation TURNKEY  Systems,  Inc.:  Project 
SLATE,  designed  to  assist  state-level 
education  officials  and  legislators  in 
planning  for  the  use  of  technology,  par- 
ticularly the  development  and  distribu- 
tion of  quality  software;  and  Project 
Tech  Mark,  which  will  design  pro- 
cedures for  linking  special  education 
software  developers  to  private  sector 
distributors  and  publishers.  Over  the  last 
year,  TURNKEY  has  been  developing 
scenarios  on  microcomputer,  videodisc, 
telecommunication  and  communica- 
tion aids  technologies  use  in  public 
schools. 

Charles  L.  Blaschke.  President  of 
TURNKEY,  underscored  the  need  for 
the  projects:  "Increasingly,  state-level 
policy  initiatives  will  influence  the 
degree  to  which  technology  is  used  ef- 
fectively at  the  local  level;  through  con- 
sortium and  other  arrangements,  states 
have  a  unique  opportunity  to  establish 
criteria  and  standards  which  will  pro- 
vide incentives  for  quality  courseware 
development  to  meet  user  needs.  While 
special  education  has  traditionally  been 
considered  a  'thin'  market,  publishers 
and  developers  are  becoming  aware  of 
the  emerging  market  potential  here,  as 
total  expenditures  have  increased  from 
about  $5  billion  to  $10  billion  over  the 
last  seven  years,  Moreover,  the  re- 
quirements of   P.L.   94-142   have   gen- 


erated demands  for  CAI  (e.g.,  require- 
ments for  individualized  education  pro- 
grams) and  for  administrative  appli- 
cations. Much  of  the  courseware  to  be 
used  in  special  education,"  Blaschke 
predicted,  "will  have  to  be  adapted 
from  regular  education,  requiring  close 
communications  between  users,  devel- 
opers and  distributors,  which  Project 
Tech  Mark  is  designed  to  facilitate." 

Over  the  next  few  weeks,  TURNKEY 
will  be  identifying  states  that  wish  to  par- 
ticipate in  planning  workshops  involving 
national  experts  and  high-level  SEA  and 
other  state  agency  officials,  along  with 
key  legislators.  TURNKEY  is  planning  to 
use  the  microcomputer-based  CON- 
SENSOR  system,  developed  by  its  sub- 
contractor, The  Futures  Croup,  to  iden- 
tify priority  needs  within  the  states.  Also 
assisting  Project  SLATE  is  Dr.  William 
Wilken,  former  Executive  Director  of 
the  National  Association  of  State  Boards 
of  Education  and  Education  Director  of 
the  National  Conference  of  State  Legis- 
latures. Both  projects  will  make  exten- 
sive use  of  electronic  mail/bulletin 
boards  to  facilitate  communication  and 
dissemination  among  participants. 
TURNKEY  presently  operates  the  largest 
bulletin  board  on  microcomputer  ap- 
plications in  special  education  ("Com- 
puter" on  SpecialNet,  operated  by 
NASDSE). 

For  more  information,  contact  Charles 
L.  Blaschke,  Education  TURNKEY  Sys- 
tems, Inc.,  256  North  Washington  St., 
Falls  Church,  VA  22046,  (703)  536-2310. 
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Project  SLATE  Set  to 
Help  Organize  State-Level 
Educators 

FALLS  CHURCH.  VA— A  federally- 
funded  project  is  now  under  way  that  would 
help  increase  the  role  of  state-level  educa- 
tors in  the  implementation  of  classroom 
technology. 

Project  SLATE  (State  Leadership  Assis- 
tance for  Technology  in  Education),  which 
is  funded  by  the  Department  of  Education, 
is  being  conducted  by  Education  TURN- 
KEY Systems,  Inc. ,  a  private  firm  with  over 
ten  years  experience  in  educational  tech- 
nology issues. 

According  to  Charles  Blaschke.  Presi- 
dent of  TURNKEY  Project  SLATE  wiH  pro- 
vide technical  and  planning  support  to  edu- 
cational administrators  at  the  state  level  to 
help  them  identify  and  meet  the  needs  of 
local  school  districts  in  their  states.  Citing 
the  Minnesota  Educational  Computing  Con- 
sortium (MECC)  as  an  example  of  how 
state-level  initiatives  can  effect  the  devel- 
opment of  good  curricula  and  courseware, 
Blaschke  said  that  project  SLATE's  ultimate 
goal  is  to  keep  local-level  educators  from 
duplicating  one  another's  efforts. 

The  two-year  project  is  being  conducted 
in  three  phases: 

Step  One:  Creating  a  "planning  mode!" 
for  courseware  and  curriculum  develop- 
ment. 

Step  Two:  Conducting  workshops  in  key 
states,  involving  state-  and  local-level  edu- 
cators as  well  as  state  legislators. 

Step  Three:  Offering  follow-up  techni- 
cal assistance  to  state-level  education  ad- 
ministrators, to  help  them  implement  their 
computerization  plans. 


As  EL  went  to  press,  TURNKEY  was 
working  on  selecting  those  states  which 
would  participate  in  the  first  round  of  work- 
shops. (To  begin  with,  eight  states  will  be 
chosen:  twelve  more  will  be  added  during 
the  second  year  of  the  project. ) 

Blaschke  hopes  that  such  a  shift  in  em- 
phasis from  the  local  to  the  state  level  will 
ultimately  save  school  districts  both  time 
and  money,  as  well  as  make  sure  that  every 
school  has  access  to  the  highest  quality 
courseware  available.  "State-level  initiatives 
will  become  increasingly  critical  over  the 
next  two  years,"  Blaschke  predicted,  "if 
'high-tech'  is  to  make  a  serious,  cost-effec- 
tive contribution  to  education." 

For  more  information  on  Project  SLATE, 
write  to  Education  TURNKEY  Systems, 
Inc.  256  North  Washington  Street.  Falls 
Church.  VA  22046:  or  call  703/536-2310. 
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ASSOCIATION  FOR  EDUCATIONAL  DATA  SYSTEMS,  1201  Sixteenth  Street.  N.W.,  Washington,  D.C.  20036  (202)822-7845 
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TURNKEY  Awarded  Projects 

Reflecting  the  Deot.  of  Education  Technoloqv 
Initiative,  two  projects  were  recently  awarded 
to  Education  TURNKEY  Systems,  Inc.:  Project 
SLATE  (State  Leadership  Assistance  for  Technol- 
ogy in  Education)  and  Project  Tech  Mark. 

Project  SLATE  is  designed  to  assist  state- 
level  education  officials  and  legislators  in 
planning  for  the  use  of  technology,  particularly 
the  development  and  distribution  of  qualitv 
software.  Project  Tech  Mark  will  design  proce- 
dures for  linking  special  education  software 
developers  to  private  sector  distributors  and 
publishers.  Over  the  last  year,  TURNKEY  has 
been  developing  scenarios  on  the  use  of  micro- 
computer, videodisc,  telecommunications,  and 
communication  aids  technology  in  public  schools. 

In  the  next  few  months,  TURNKEY  will  be  iden- 
tifying states  which  wish  to  participate  in 
planning  workshops  involving  national  exr>erts 
and  high-level  state  education  agencies  and 
other  state  agency  officials,  along  with  key 
legislators.  TURNKEY  is  planning  to  use  the 
microcomputer-based  CONSENSOR  system,  developed 
by  its  subcontractor,  The  Futures  Group,  to 
identify  priority  needs  within  the  states.  Both 
projects  will  make  extensive  use  of  electronic 
mail/bulletin  boards  to  facilitate  communication 
and  dissemination  among  participants. 

For  further  information,  contact:  Charles 
Blaschke,  Education  TURNKEY  Systems,  Inc.,  256 
N.  Washington  St.,  Falls  Church,  VA  22046  (703/ 
536-2310) . 
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THIS  TECHNICAL  ASSISTANCE  DDCUMEN1 
IS  PROVIDED  THRCLiCH  PROJECT  SLATE 
BY    EDUCATION    TURNKEY    SYSTEMS.    INC. 


The  U.S.  Department  of  Education 
has  announced  it  will  collect  informa- 
tion in  the  following  areas  during  the 
1982-83  and  1983-84  school  years. 
Office  of  Educational  Research  and  Im- 
provement/National Center  For  Educa- 
tional Statistics 

— High  School  and  Beyond:  Field  Test 
for  the  Second  Follow-up  Survey \ 
Office  of  Elementary  and  Secondary 
Education 

— Career  Education  Annual  Report, 
— Application  for  School  Assistance  in 
Federally  Affected  Areas, 
— Annual  Survey  of  Children  in  Institu- 
tions for  Neglected  or  Delinquent  Chil- 
dren or  in  Adult  Correctional  Institu- 
tions, 

— Application  for  Grants  (Part  A):  In- 
dian Education  Act,  Noncompeting 
Continuations 

— Application  for  Grants  (Part  B  and 
C)  Indian  Education  Act,  Noncompet- 

">7ffict  of  Bilingual  Education  and  Mb- 

"^"nority  Language  Affairs 

— Financial  Status  and  Performance 
Report  for  Bilingual  Education 

For  further  information  and  oppor- 
tunity to  comment,  see  the  Federal 
Register,  Vol.  47,  p  50947  on,  "Wednes- 
day, Nov.  10. 


RESOURCES  &  PUBLICATIONS 

Two  new  annotated  bibliographies 
on  bilingual  special  education  are  now 
available  from  Counterpoint  Hand- 
crafted Books,  Falls  Church,  Va. 

Bueno-MUSEP  Bilingual  Special 
Education  Annotated  Bibliography, 
$15.35,  contains  280-pages  of  refer- 
ence citations  organzied  by  topic  areas, 
including  issues  in  bilingual  special  ed- 
ucation and  teaching  materials  avail- 
able for  the  classroom.  The  book  was 
complied  by  Leonard  Baca,  University 
of  Colorado. 

The  second  volume.  An  Annotated 
Bibliography  of  Spanish  Language 
^Materials  For  Parents  of  Exceptional 
Children,  $7.45,  contains  192  entries 
^5n  books,  pamphlets,  sound  filmstrips, 
home  education  materials  and  parent 
workshop  materials. 


To  order,  send  check  or  authorized 
purchase  order  by  Feb.  1  to  Counter- 
point Handcrafted  Books,  3701  S. 
George  Mason  Dr.,  Suite  1613,  Falls 
Church  VA  22041. 


If  you're  looking  for  an  easy-to-read 
introduction  to  computers,  try  77ie  Be- 
ginner's Guide  To  Computers,  by  Rob- 
in Bradbeer,  Peter  De  Bono  and  Peter 
Laurie  (Addison- Wesley,  $9.95). 

If  you  would  like  to  be  demystified 
about  persona]  computers,  see  The 
Personal  Computer  Book,  a  lavishly  il- 
lustrated book  by  Peter  McWilliams 
(Prelude  Press,  $9.95). 

For  more  details  on  personal  com- 
puters and  their  uses,  as  well  as  an 
overview  of  their  societal  importance, 
read  Computers  For  Everybody,  by 
Jerry  Willis  and  Merle  Miller  (Dilith- 
ium  Press,  $6.95). 


Through  State  Leadership  Assistance 
For  Technology  In  Education 
(SLATE),  a  two-year  project,  Educa- 
tion Turnkey  Systems,  Inc.,  will  assist 
state  and  local  education  decision- 
makers develop  and  implement  plans 
for  microcomputer  courseware  devel- 
opment and  distribution. 

TURNKEY  also  plans  to: 
►help  states  develop  alternative  strat- 
egies to  facilitate  cost-effective  devel- 
opment and  exchange  of  quality 
courseware  and  related  technology  ap- 
plications; 

►provide  technical/planning  support 
to  SEAs 

►provide  state  and  local  officials  with 
current  information  on  courseware  de- 
velopments and  resources  in  both  the 
private  and  public  sectors. 

A  second  Turnkey  program.  Project 
Tech  Mark,  will  result  in  a  set  of  poli- 
cies and  procedures  for  marketing 
computer  software  for  special  educa- 
tion and  handicapped  children. 

Project  objectives  include: 
►identifying  specific  development  and 
marketing  issues,  following  a  concep- 
tual framework  which  categories  tech- 
nologies into  four  groups  developed  in 


SpEd  Tech; 

►exploring  alternative  strategies  in 
each  technology  category  for  the  DES 
Marketing  Program,  identifying  those 
with  the  highest  probability  of  meeting 
the  market  program's  objectives  in  the 
most  cost-effective  manner; 
►developing  a  plan  involving  the  pri- 
vate sector,  including  specific  target 
audiences,  dissemination  strategies 
and  types  of  reports  and  interactive  in- 
formation flow; 

►implementing  a  selected  strategy  for 
each  technology  group  to  inform  the 
commerical  sector  of  benefits  from  de- 
veloping and/or  distributing  software 
for  special  education  and  handicapped 
learners. 

For  further  information,  contact  Ed- 
ucation TURNKEY  Systems,  Inc., 
Falls  Church  VA. 


The  National  Education  Association 
has  issued  a  policy  paper  on  the  U.S. 
Social  Security  system,  intended  to  en- 
able members  to  understand  debate 
which  will  be  going  on  in  coming  weeks 
and  months  about  the  economic  health 
of  the  system. 

NEA  and  a  group  of  national  organi- 
zations comprising  the  SOS  (Save  Our 
Security)  Coalition  brought  together 
leading  experts  in  the  retirement  and 
social  insurance  fields  to  assess  the  fi- 
nancial state  of  social  security  and  to 
make  recommendations  for  strength- 
ening the  system  ''without  benefits 
cuts,  tax  increases  or  mandatory  cover- 
age of  public  employees.** 

NEA  at  its  1982  delegate  assembly 
adopted  a  resolution  opposing  man- 
dated Social  Security  for  teachers  but 
urging  teachers  already  covered  under 
the  program  to  remain  in  it.  The  asso- 
ciation also  urged  reform  of  Social  Se- 
curity laws  to  eliminate  discriminatory 
"pension  offset"  provisions,  as  well  as 
discrimination  based  on  sex,  marital 
status  or  time  of  retirement. 

For  information  on  Social  Security, 
An  NEA  Policy  Paper,  contact  NEA 
Government  Relations,  1201  Sixteenth 
St.  NW,  Washington  DC  20036, 
(202)822-7300. 


News 
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Turnkey  Widens 
Involvement  In 
Technology 

Reflecting  the  U.S.  Department 
of  Education's  Technology  In- 
itiative, two  projects  were  re- 
cently awarded  to  Education  Turnkey 
Systems,  Inc.:  Project  Slate,  designed 
to  assist  state-level  education  officials 
and  legislators  in  planning  for  the  use 
of  technology,  particularly  the  devel- 
opment and  distribution  of  quality 
software;  and  Project  Tech  Mark, 
which  will  design  procedures  for  link- 
ing special  education  software  devel- 
opers to  private  sector  distributors 
and  publishers.  Over  the  last  year, 
Turnkey  has  been  developing 
scenarios  on  microcomputer,  video- 
disc, telecommunication,  and  com- 
munication aids  technologies  use  in 
public  schools. 

Charles  L.  Blaschke,  President  of 
Turnkey,  underscored  the  need  for 
the  projects:  "Increasingly,  state- 
level  policy  initiatives  will  influence 
the  degree  to  which  technology  is 
used  effectively  at  the  local  level; 
through  consortium  and  other  ar- 
rangements, states  have  a  unique  op- 
portunity to  establish  criteria  and 
standards  which  will  provide  incen- 
tives for  quality  courseware  develop- 
ment to  meet  user  needs.  While  spe- 
cial education  has  traditionally  been 
considered  a 'thin'  market,  publishers 
and  developers  are  becoming  aware  of 
the  emerging  market  potential  here, 
as  total  expenditures  have  increased 
from  about  $5  billion  to  $10  billion 
over  the  last  seven  years.  Moreover, 
the  requirements  of  P.  L.  94- 142  have 
generated  demands  for  CAI  (e.g.,  re- 
quirements for  individualized  educa- 
tion programs)  and  for  administrative 
applications.  Much  of  the  courseware 
to  be  used  in  special  education", 
Blaschke  predicted,  "will  have  to  be 
adapted  from  regular  education,  re- 
quiring   close    communications    be- 
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rween  users,  developers,  and  distrib- 
utors, which  Project  Tech  Mark  is 
designed  to  facilitate." 

Turnkey  will  identify  states  that 
wish  to  participate  in  planning  work- 
shops involving  national  experts  and 
high-level  SEA  and  other  state  agency 
officials,  along  with  key  legislators. 
Assisting  Project  Slate  is  Dr.  William 
Wilken,  former  Executive  Director  of 
the  National  Association  of  State 
Boards  of  Education  and  Education 
Director  of  the  National  Conference 
of  State  Legislatures.  Both  projects 
will  make  extensive  use  of  electronic 
mail/bulletin  boards  to  facilitate 
communication  and  dissemination 
among  participants.  Education 
TURNKEY  Systems,  Inc.,  Falls 
Church,  VA. 
Write  No.  390  on  Inquiry  Card 


RIT/DEC  Offer  PC's  to 
Students  and  Faculty 

Rochester  Institute  of  Technol- 
ogy (RIT)  today  took  another 
significant  step  toward  becom- 
ing a  national  educational  leader  in 
the  utilization  of  computers. 

The  Board  of  Trustees  of  the  153- 
year-old  university  approved  a  plan  to 
offer  personal  computers  to  students, 
faculty  and  staff  at  a  substantial  re- 
duction in  cost,  and  to  develop  a 
campus-wide  network  to  support 
them.  "The  agreement  we've  entered 
into  with  the  Digital  Equipment 
Corporation  (DEC)  will  offer  the  RIT 
community  high  quality  computer 
equipment  that  can  be  tailored  to 
meet  individual  needs.  Now  and  in 
future  years  it  will  mean  that  mem- 
bers of  this  institution  will  have  ac- 
cess to  state-of-the-art  computer 
technology  that  will  fit  any  area  of 
specialization,"  says  RIT  President 
M.  Richard  Rose. 

Students  and  RIT  employees  will 
have  a  comprehensive  range  of  DEC 
equipment  to  choose  from,  including 
the  Professional  325,  the  Professional 
350  and  DECmate  II.  An  array  of 
software  packages  also  will  be  avail- 


able. The  agreement  calls  for  DEC  to 
use  the  RIT  campus  as  a  research 
model  for  a  new  networking  system 
that  will  be  capable  of  linking  all 
personal  computers  to  each  other  and 
to  other  computing  facilities  on  cam- 
pus. 

"DECs  interest  in  working  with 
RIT  as  a  model  for  computer  research 
will  have  an  energizing  effect  on  our 
efforts  to  achieve  some  of  our  edu- 
cational goals,"  comments  Dr. 
Robert  Quinn,  RIT  vice  president  for 
Academic  Affairs  and  the  architect  of 
RITs  computer  expansion. 

"Last  year  all  of  our  faculty  made  a 
commitment  to  become  computer 
literate.  We  are  well  ahead  of  sched- 
ule in  reaching  that  goal.  We  also 
intend  to  have  the  utilization  of 
sophisticated  computer  hardware  and 
software  as  an  integral  part  of  the  RIT 
educational  experience,"  Quinn  adds. 

The  Institute  also  will  offer  financ- 
ing plans  for  computer  purchase,  leas- 
ing, or  leasing  with  the  option  to 
buy.  In  addition,  RIT  will  operate  a 
maintenance  and  repair  service. 

A  $4,800  hardware  and  software 
DEC  system,  for  example,  will  be 
available  for  approximately  $2,800. 
Students  living  on  campus  will  be 
offered  the  option  of  jointly  leasing 
computer  equipment,  further  reduc- 
ing costs.  The  voluntary  purchasing 
or  leasing  of  computers  by  students 
will  be  entirely  separate  from  and  will 
not  affect  tuition  costs. 

Students  financially  unable  to  af- 
ford the  new  computer  equipment 
will  have  access  to  personal  computers 
through  an  existing  laboratory. 
Quinn  says  that,  in  spite  of  these  dif- 
ficult economic  times,  RIT  will  pro- 
vide maximum  access  through  this 
innovative  plan. 

"This  new  effort  correlates  with 
our  other  recent  announcements  in 
the  field  of  computing,  including  our 
computer  literacy  requirements  for 
students  and  faculty,  our  $4.2  mil- 
lion computer  acquisition,  and  the 
initiation  of  the  nation's  first  under- 
graduate program  in  microelectronic 
engineering,"  explains  Rose. 

"The  fact  that  we  have  one  of  the 
largest    undergraduate    programs    in 

T.H.E.  JOURNAL 


S/L/A/T/E  IS  A  NEW  BULLETIN  BOARD  DESIGNED  TO  ASSIST  STATE-LEVEL  POLICY 
MAKERS  IN  THEIR  PLANNING  FOR  THE  USE  OF  TECHNOLOGY;  PARTICULARLY  SOFTWARE 
DEVELOPMENT  AND  DISTRIBUTION.  TOPICS  TO  BE  INCLUDED  ON  THIS  BOARD  INCLUDE: 

..EXEMPLARY  STATE-LEVEL  PLANNING  PRACTICES  AND  MODELS 
..SOURCES  OF  INFORMATION  AND  PLANNING  RELATED  RESOURCES 
..TRENDS  AND  COSTS  IN  TECHNOLOGY  DEVELOPMENT  AND  DISTRIBUTION 
..NEW  ADVANCES  IN  PLANNING  PRACTICES  AND  TECHNOLOGY  IMPLEMENTATION 

?ThTE5  PARTICIPATING  IN  PROJECT  S/L/A/T/E  WILL  BE  PROVIDED  TECHNICAL  ASSIS- 
TANCE THROUGH  WORKSHOPS  AND  INFORMATION  POSTED  QN    THE  S/L/A/T/E  BULLETIN 
BOAF D . 

CONTACT:  PROJECT  S/L/A/T/E 

EDUCATION  TURNKEY  SYSTEMS 
156  NORTH  WASHINGTON  STREET 
FALLS  CHURCH,  VA   22046 
(703)  536—2310 

SFECIALNET  ADDRESS:  M ADM IN/ SLATE " 


NOTE:   S/L/A/T/E  IS  MEANT  TO  DISTINGUISH  A  WORD  IN  ALL  CAPS  AS  MY  UPPER/LOWER 

CASE  SHIFT  KEY  WILL  NOT  DO  SO. 


::■■ :  ■■  >  >  >  >    >  >  >  >  >    >  >  >  >  >    >  >  PROJECT  SLATE  BULLETIN  BOARD  <  <  <  <  <  <  <  <  <  <  <  <  <  < 

THE  PURPOSE  OF  THE  SLATE  BULLETIN  BOARD  IS  TO  ASSIST  STATE-LEVEL  POLICY 
MAKERS  IN  THEIR  PLANNING  FOR  THE  USE  OF  TECHNOLOGY  IN  EDUCATION. 
SLATE   WILL  PROVIDE  TECHNICAL  RESOURCES  TO  ASSIST  STATE  EDUCATION 
OFFICIALS,  LEGISLATORS,  AND  OTHER  STATE  POLICY  MAKERS  IN  THE  DEVELOPMENT  OF 
FLANS  TO  USE  ELECTRONIC  TECHNOLOGY  TO  MEET  STATE  PRIORITY  EDUCATION  NEEDS. 
THIS  BULLETIN  BOARD  BECOMES  THE  FIRST  TYPE  OF  TECHNOLOGY-BASED  ASSISTANCE  TO 
BE  MADE  AVAILABLE  TO  PROJECT  PARTICIPANTS  (POLICY-MAKERS  IN  OTHER  STATES  APE 
ALSO  ENCOURAGED  TO  PARTICIPATE). 

AS  A  PROJECT  PARTICIPANT  YOU  WILL  BE  ABLE  TO  READ  ITEMS  QN  THIS  BULLETIN 
BOARD,  POST  ITEMS  OR  ARTICLES  TO  THIS  BOARD,  AND  TO  COMMUNICATE  YOUR  THOUGHTS 
, REQUESTS  OR  RESPONSES  BY  ELECTRONIC  MAIL.  THIS  BOARD  WILL  BE  PERIODICALLY 
UPDATED  WITH  THE  FOLLOWING  TYPES  OF  INFORMATION  ITEMS. 

A.  EXEMPLARY  PLANNING  PRACTICES  AND  MODELS  WHICH  ARE  APPLICABLE  AT  THE 
STATE  LEVEL  FOR  STATE-WIDE  POLICY  FORMATION. 

B.  SOURCES  OP  INFORMATION  AND  TECHNOLOGY  RESOURCES  USEFUL  IN  STATE  PLAN- 
N I  NG  - 

C.  TRENDS  AND  STRATEGIES  FOR  SOFTWARE  DEVELOPMENT  AND  DISTRIBUTION. 

D.  IDENTIFICATION  OF  SOFTWARE  STANDARDS,  SOFTWARE  EVALUATION  AND  REVIEW 
OF  SOME  OF  THE  MORE  USEFUL  PROGRAMS  IN  EDUCATIONAL  TECHNOLOGY. 

YOU  ARE  ENCOURAGE  TO  SCAN  THIS  BOARD  ON  A  REGULAR  BASIS,  READ  THOSE  ITEMS 
WHICH  APPEAR  TO  HAVE  APPLICATION  RELATED  TO  YOUR  SPECIFIC  PLANNING  ACTIVITIES 
.  REQUEST  'HARD  COPY'  OF  THOSE  ITEMS  WHICH  ARE  AVAILABLE,  AND 

TO  PUT  COMMENTS  AND  ITEMS  ON  THIS  BOARD  ABOUT  YOUR  OWN  ACTIVITIES  WHICH  CAN 
BE  SHARED  BY  THE  OTHER  PROJECT  PARTICIPANTS.  ADDRESS  YOUR  ITEMS  TO  THE  "SLATE 
BOARD"  AND  ANY  REQUESTS  FOR  ASSISTANCE,  ARTICLES  OR  OTHER  INFORMATION  TO 
"ADMIN/SLATE".  YOU  SHOULD  RECEIVE  A  FROMPT  REPLY  IMMEDIATELY  OR  IN  A  MATTER 
OF  HOURS  AT  THE  MOST. 

THE  PURPOSE  OF  THIS  BOARD  IS  TO  SHARE  TECHNOLOGY  INFORMATION  AMONG  PROTECT 
PARTICIPANTS;  THE  MORE  YOU  USE  IT  THE  MORE  INFORMATION  WE  WILL  HAVE  TO  SHARE. 


€^ 


*****CURRENT  LISTING  OF  PROJECT   SLATE   PARTICIPANTS***** 

ARIZONA         "AZSLATE" 

DR.  BEVERLY  WHEELER 

DIRECTOR  OF  INFORMATION  DISSEMINATION 

ARIZONA  DEPARTMENT  OF  EDUCATION 

1535  WEST  JEFFERSON 
PHOENIX.  AZ    85007 

(602)  255-5391 


COLORADO        "COSLATE" 

MR.  EDWIN  STEINBRECHER 

DEPUTY  COMMISSIONER 

COLORADO  DEPARTMENT  OF  EDUCATION 

201  EAST  COLFAX  AVENUE 

DENVER ,  CO     80203 

(303)  866-2219 


LOUISIANA       "LASLATE" 

MR.  RAY  REACH 

EXEC.  DIRECTOR  OF  ACADEMIC  PROGRAMS 

LOUISIANA  DEPARTMENT  OF  EDUCATION 

POST  OFFICE  BOX  44064 

BATON  ROUGE,  LA     70804 

(504)  342-3367 


MONTANA         "MTSLATE" 

MR.  DAN  DOLAN 

OFFICE  OF    PUBLIC  INSTRUCTION 
MONTANA  DEPARTMENT  OF  EDUCATION 
STATE  CAPITOL 
HELENA,  MT     59620 
(406)  449-3841 


GKL AHOMA        " OKSLATE " 

MS.  SUSAN  WHEELER 

OKLAHOMA  DEPARTMENT  OF  PUBLIC  INSTRUCTION 
2500  NORTH  LINCOLN  BOULEVARD 
OKLAHOMA  CITY.  Or      85007 
(405;  52 i -2955 


TENNESSEE       "TNSLATE" 

DR.  CAROL  FURTWENGLEF 

DIRECTOF  OF  PLANNING  AND  EVALUATION 
TENNESSEE  DEPARTMENT  OF  EDUCATION 
100  CORDELL  HULL  BUILDING 
NASHVILLE,  TN     37219 
(615)  74  1-7261 


;C  PLANS  COMPUTER  USE-EPl 


THE  NORTH  CAROLINA  DEPARTMENT  OF  EDUCATION  HAS  DEVELOPED  AN  £  (CEi 
flON  PAPER  ON  THE  ACQUISITION  AND  USE  OF  COMPUTERS  FOR  BOTH  ADM  J  i.l  :: 

4D     INSTRUCTIONAL  PURPOSES  IN  SCHOOLS  WITHIN  THE!  :V  ■  "P..    THt  :  ■■  ••<•'•"  -    ■     ■       "i 
NPEPA7  I ONAL  TERMS,  "COMPUTER  LITERACY   OBJECT  L  vES  >■   DP  BO  j  -  ..•■■  i'UDE  PR-   -  ■ 
TEACHERS  WITH  A  DETAILED  SET  OF  RECOMMENDATIONS,   THIS  E'OCUME!''   Ni  :     Rf 

RE, MEL. V  USEFUL  FOR  STATED  PRESENTLY  FOCUSING  UPON  FHE  ABCvE  i  '.-::     EG   ■ 
RECOMMENDATIONS  ARE  BASED  UPON  TWO  TO  THREE  YEARS  OF  AC  i'UAL  EXPE?  I.E 
PART  OF  THE  NCDOE,   CONTACT: 


MARGARET  BINGHAM 

I CC  I NFORMA i  I  ON  SYST RMS  D I v ] B I f  f  > 

N.  C-  DEPARTMENT  OF  EDUCATION 

1  i  4  R  DEN  TON  STREET  WEST 

R  AlEI&H  „  i  ! 0 R  7 j-j  C A R 0 L  IN  A   2 7 £■  1  1 


'.,  QP  y  A '  J  A  I L  A  B  L  E  F  R  0  M 


P  R  0  J  E  C  T  S  L  A  T  E 

E  D  U  C  A  T  I  0  N  T  U  R  N  K  E  Y  SYS  T  E  M  S  ,  I  N  C .. 
2 56  NORTH  WAS H I N G T 0 N  STREET 
FALLS  CHURCH.  VIRGINIA   2204R 


L / REV  I EW  I N  NC -EPS 


^Ve  PURPOSE  OF  THE  NORTH  CAROLINA  GUIDELINES  AND  PROCEDURE;:;  MATERIAL  13  ;' 
SENT  THE  SUGGESTED  GUIDELINES  AND  PROCEDURES  FOR  MICROCOMPUTER  ACQUIS'!"! 
JSE  IN  THE  NORTH  CAROLINA  PUBLIC  SCHOOLS  IN  ACCORDANCE  WITH  T'HE  OB.'JEC- 
riV     -■■0    POLICIES  OF  THE  NORTH  CAROLINA  INSTRUCTIONAL  COMPUTING  PROJECT. 

:  ECIFICALLY,  THE  GUIDELINES'; 

-  =      :;::'E  HARDWARE  AND  SOFTWARE  PRE-PUECHASE  CONSIDERATIONS;; 

E  HEW  THE  MICROCOMPUTER  HARDWARE  AND  COURSEWARE  AVAILABLE  fHROUGH  3PEN 
)i  :  E"F  AC  T  :; 

-LA  EN  ORDERING  PROCEDURES; 

--  DISCUSS  SERVICE  PROCEDURES  AND  OPTIONS;  AND 

-  PROVIDE  [NFGRMATION  ON  THE  INSTRUCTIONAL  COMPUTING  PROJECTS  OBJECT]  E  ::  .. 

-.5,  SERVICES. 

N.C.  GUIDELINES  AND  PROCEDURES  IS  WIDELY  USED  IN  THE  STATE.  AND  HAS  ,'AF- 
EOUE  CHECKLISTS/MATRICES  TO  ASSIST  [hi    DESIGNING/SELECTING  HARDWARE  CONF ■• 
TIONS  BASED  UPON  INSTRUCTIONAL/ADMINISTRATIVE  NEEDS,.    INCLUDES  STATF  3PEi 

ORDER  REQUIREMENTS  FOR  RADIO  SHACK,  TI,  AND  APPLE  HARDWARE. 

FRUCTIONAL  CONFUTING  PROJECT  ALSO  EVALUATES  SOFTWAR'E  AND  DISSEMINATES  RF- 
>     ::•  TO  LEAS..    THE  NORTH  CAROLINA  REVIEWS  AF:E  BASED  ON  THE  FOLLOW  INC 

^^    -  i ,: 

E  F'LANATION  OF  WHAT  THE  F'ROGRAM  DOES  AND  WHAT  IT  IS  INTENDED  '•  0  DC 

.ANATION  OF  HOW  THE  PROGRAM  WORKS,  CITING  STRENGTHS  AND  WEAK NEE  ?EC 
RATION  OF  THE  PROGRAM. 


D ESC R I F T I ON  OF  THE  T E A C H E R ' S  G U I D E  A N D  A C C 0 M P A N  i  I  N G  D 0 


K  .,lj,-M: 


i  i.  uri 


SUGGESTIONS  AS  TO  HOW  THE  PROGRAM  WOULD  BEST  FI  \      INTO  i'HE  NCJF  i"H  "•■  - : 
LIC  SCHOOL  CURRICULUM.   COURSEWARE  DEVELOPERS  AND  PUEU_I  IHERS.  CON 
3LATE,  PEL'"  THE  W'C    PROCESS  WAS;   "VERY  THOROUGH  AND  (COMPLETE  n     ;" 
-  :-    ;-  I   IBJEC1  EVE";  AND  "DONE  By  COMPETENT  ENDI  VIDUA!  '  " 

-:  I  N  F  C]  R  M  A  T  [  0  N  ,  C  0  N  T  A  C  T  :: 

JNAL  COMPUTING  PROJECT 
I NFORMAT I  ON  S i S TEM  D E V  E S I  ON 
5S   ■  :  ji  "A  r  I  ON  BU  3  LD  I  \  iG 
1 io  WEST  EDEN TON  STREET 
RALEEGH,  NORTH  CAROLINA   276. LI 


JRNKE'i      -         rEM     i  >■ 

l  f     BL  <  f"E 
NOR  '      i   ;  :  i   I 

F    li   ;..  3    CHURCH  •      ■'  i    ■ G  ;  i  i  :  f  ■ 
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FLA  I  MFD  RESOURCE  friTWK— EPS 


IN  T H E"  F E B R U A R Y  1  9 8 3  I  S SUE  OF  ! '  E !_. b C 7 R 0 N I  C  L E A R N  i!  N B-  ' ' 
STATE:  SUPPORT  FOR  COMPUTERS  IN  EDUCAi  ION  WAB  DESCR! 


i  I 1  - N  ;  ■•: E  G  OU P  L ;-.  M E  T  w 0 R  k   (  F 
IN  THE   AEDS  CONFERENCE 


KN  ,'  ,   NU  i  I-  Li   1  N   !  i- 

ROCEED  ,''  NGiB  ,      1  9Si 


i  i-ii-  Htua  hi--  '  i  -1 


DAKESt,  DESCRIBES  IN  SOME  DETAIL  THE  IMPLEMENTATION  PHA 


E  ■■    WHICH,  BV  198/3,  WILL  COS  f  APPROXIMATED 


c.  U  M  i.  L 


''<  c ■  ■  !  II  •  ■■  '  i  ;  uN/Rbvlb.W-bR 


PROJECT  "SECTOR",  STATE  FUNDED  AT  THE  EXCEPTIONAL  CHILD  CENTER  OF  UTAH 

ERSITY,  HAS  DEVELOPED  AN  EVALUATION  METHODOLOGY  AND  CHECKLIST  USED  FT 
SALUATE  COURSEWARE ,  PARTICULARLY  THAT  APPROPRIATE  FOR  SPECIAL  EDU!  ATI  ON 
J.  AT  IONS.   REVIEW  TEAMS  CHECK  FOR  INCONSISTENCIES,  ETC.  AND  CONDUCT  IN— 

VIEWS  BASED  UPON  EVALUATIONS  BY  TEAM  MEMBERS.   FUTURE  PLANS  INCLUDE 
FtSTING  PROGRAMS  IN  OPERATIONAL  SETTINGS.    THE  "SECTOR''  EVALUATION  : :  -  -  T "!  r  •;  AL 

HIBHLLY  REGARDED  BY  LEAS  AND  BY  COURSEWARE  PUBLISHERS/DEVELOPEF  -'■ 
.   [PTION  OF  SECTOR  EVALUATION  RATIONALE  IS  INCLUDED  IN  THE  NOVEMBER— E^EC  -L'i 
[SSUE  OF  "EDUCATIONAL  COMPUTER  MAGAZINE".,   FOR  FURTHEF  [N!  ORMA  !  ,  ■'   .  ■ 

:::Ts 


i 


RON  THGRK ILDSEN 
EXCEPTIONAL  CHILD  CENTER 
UTAH  STATE  UNIVERSITY 
L  0  G  A  N ,  U  T  A  H   B  4  3  2  2 
(SOI )  750—1 191 
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F'TWR  DE'  -■■•'•  ALT  APPROACHES— EF 


■' SOFTWARE  DEVELOPMENT:  ALTERNATIVE  APPROACH!-  -: 


DEVELOPMENT  OF  COURSEWARE/SOFTWARE  IS  A  VERY  T I i'-i FI  CONSUMING  AND  COS 
CESS  ESPECIALLY  FOR  CORE  CURRICULUM  AND  ADMINISTRATIVE  APPLICATIO  it 
NATIVE  APPROACHES  ARE  DESCRIBED  IN  A  SERIES  OF  ARTICLES  LISTED  r;,c.\j. 
POINTS  OUT  SOME  CRUCIAL  DIFFERENCES  BETWEEN  AUTHORING  SYSTEMS  AMI 
TIQNAL  DESIGN  APPROACHES,  AND  DESCRIBES  A  COURSEWARE  DESIBN  MODEL  i 
TIC  PROCEDURES  TO  ENSURE  COURSEWARE  PACKAGES  FACILITATE  EPFICIEN 
IVE  STUDENT  LEARNING.   MAGEL  TAKES  A  SOFTWAF'E  ENGINEERING  AF'PROACi- 
ING  2S  PRINCIPLES  OF  SOFTWARE  DEVELOPMENT  BASED  UPON  OVER  A  DEC  EH 
EENCE.    i'HE  ENTIRE  JANUARY  19S3  ISSUE  O'E     'EDUCATIONAL  TECHNOLOGY 
DUMBER  OF  I SSUES  I NCLUD I  NO ; 


;  NS  i  I- 

...  !  |  . 


.Ut1..  ' 


L»  CRITERIA  FOR  EVALUATION  OF  COURSEWARE; 

2.  PROS  AMD  CONS  OF  FUTURE  DEVELOPMENT  COURSEWARE;  AND 

S .     RELATED  ISSUES. 


I!  INSTRUCTIONAL  DESIGN  VERSUS  AUTHORING  OF  COURSEWARE;  SOME  CRUCIAi 
ENCES"  BY  M.  D=  ROBLYER  IN  THE  SUMMER  1981  ISSUE  OF  "AEDS  JOURNAL' 

i  B  1  )  .. 


< 


l    '  !~HE  WINTER  1980  ISSUE  OF  THE  "AEDS  JOURNAI 


i  H   i 


I  3MF  JTER  COURSEWARE  DEVELOPMENT  AND  EVA  .  'h  f  J ui*i :I  IN  fh'F  JAi 
E  C  ,j C  A  T  I  0 N  TE  C H N 0 L  0 G  Y  ' '  = 


DuURShWARfc  EVALUA1  ION  —  .  ■ 


ARTICLE  ''REFLECTIONS  ON  TEN  YEARS  OF  EXPERIENCE"  BY  HAROLD  J,  PETERS  AND 
_LY  H.  HEPLER  IN  THE  "AEDS  MONITOR",  JUNE  1982  (P.  12)  REFLECTS  THE  EXPER-- 

-  "CONDUIT".  A  SOFTWARE  EVALUATION  EXCHANGE  GROUP  FOR  SECONDARE  AND 
-  r  SECONDARY  COURSEWARE.    IT  INCLUDES  A  DESCRIPTION  OF  A  REVIEW  SYSTEM 
C  H  M I C  R  0  S  I F  T  BU I L  T  U  P  0  N  F  0  R  E  L  E  M  E  N  T  A  R  Y  .  S  E  C  0  N  D  A  R  Y  E  V  A  L  U  A  T  1 0  N  R  E '  -'  E  E  »J  S  .. 
rHODOLOGY  INCLUDES  A  CHECKLIST  AND  EMPHASIZES  THE  NEED  FOR  PEER  REVIEW  IN 
A  N  0  PER  A  T  I  0  h  i  A  L  S  E  1"  T  I NG .   CO  N  T  ACT; 


HAROLD  J .     PETERS 

ASSOC  I  A TE  D I  RECTOR /ED  I TOR 

CONDUIT 

POST  OFFICE  BOX  388 

IOWA  CITY,  IOWA   52244 


\£ 


NEW  EVALUATION  NETWORK-SR 


,.i  new  network  created  to  evaluate  microcomputer  courseware  has  been 
ci  eve  1  a p e d .  N e  t  w a r  k  c:  on s  i  s t s  of  c  a n  s  u  1 1  a n  t  s ,  e d  u c  a  t  o r  s ,  tea  c  h  i  n  g  staff  a 
elementary'  and  middle  school  level  who  have  actually  used  programs  which 
will  be  reviewed  from  a  practitioners  point  of  view.  Headed  by  Dr.  Well 
Hively,  trained  under  B.  F.  Skinner,,  reviews  will  be  published  twice  a 
/ear.  "'republication  price  is  $45.  For  additional  information,  contact 
Hively's  Choice,  Department  C,  Moseley  Associates:,  Inc.,  435  Fifth  Avenu 
Suite  400,  New  York,  Mew  York  10017,  Attention:   Terry  Brewer, 


FREE  BELL&HOWELL  AUTH  SYS-TN 


c  -  "  i      H,     i-;, 


i  §    sol  ■  ciMnci    Drnpossls    frnc    sduc«s1  l  or 


:  t  j.  ss    t 


t-  h  s 


iei 


a  u.  t  h  o !'"  1  n  a 


i       i3  y ! 

■       w  ,-■! ! 


e\i  •  ::!    ur  i 


elected    w.i  1 1     be    provided    the 


ian  nq 


+• ,-., 


•  ■^5.r    and    will    receive    15%    royalties.       Minimum    of    6    hours 
t     be    da     =?I  aped.        Contact:; 


,-,-,;   IK-    ■.::  Ol«, 


c  a  r  d  a  r  a  t>  o  y  e  r 
Bel  1  S-:  Ho We 1 1 
7100  McCormick  Road 

Chicago,  Illinois   60645 
f  3 1 2 ';  262—160 0  E j:  t .  4614 
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Selected  Bibliography  of  Print  and   Non-Print 
Information   Resources  on   Computer   Literacy 
Compi I ed   by 

Project  BEST 
Association   for  Educational    Communications   &  Technology 
1126  Sixteenth  Street,   NW  -  Room  214 
Washington,   DC     20036 

May  18,   1983   Computer  Literacy  Teleconference 
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Resource  Mail  List 


HARDWARE/ 


SOFTWARE 


PREPARED    BY 

Microcomputer  Education  Applications  Network 
2s6  north  washington  street 
falls  church. virginia  220*6 


Hartley  Courseware,  Inc. 
Post  Office  Box  431 
Dimondale,  Michigan  48821 


Radio  Shack  Education  Div 

400  Tandy  Atrium 

Fort  Worth,  Texas  76102 


Apple  Education  Foundation 
20525  Mariani  Avenue 
Cupertino,  California  95014 


Hayden  Book  Company,  Inc. 

50  Essex  Street 

Rochelle  Park,  New  Jersey  07662 


Science  Research  Associates 
155  North  Wacker  Drive 
Chicago,  Illinois  60606 


Atari  Inst.  Ed.  Action  Resrch 
1265  Borregas  Avenue 
Post  Office  Box  427 
Sunnyvale,  California  94086 


Instant  Software 

Peterborough, 

New  Hampshire  03458 


SoftSync,  Inc.  (Timex) 
Post  Office  Box  480 
Murray  Hill  Station 
New  York,  New  York  10156 


Bell  &  Howell 
Audio  Visual  Products  Div 
7100  McCormick  Road 
Chicago,  Illinois  60645 


Love  Publishing  Company 
1777  South  Bell  aire  Street 
Denver,  Colorado  80222 


Sterling  Swift  Publishing  Co 
Post  Office  Box  188 
Manchaca,  Texas  78652 


l,velopmental  Learning  Matls 
*ne  DLM  Park 
Allen,  Texas  75002 


MCE,  Inc. 

157  South  Kalamazoo  Mall 

Suite  250 

Kalamazoo,  Michigan  49007 


Street  Electronics  Corp. 

1 140  Mark  Avenue 

Carpi nteria,  California  93013 


Dil ithium  Press 

Post  Office  Box  92 

Forest  Grove,  Oregon  97116 


MECC 

2520  Broadway  Drive 

St.  Paul  ,  Minnesota 


55113 


Telesensory  Systems,  Inc. 

3408  Hill  view  Avenue 

Palo  Alto,  California  94304 


Dr.  Dobb's  Journal  of  Computer 

Calisthenics  &  Orthodontia 
Post  Office  Box  E 
Menlo  Park,  California  94025 


Mi  crocommuni  cator 

Grover  &  Associates 

7  Mt.  Lassen  Drive,  Suite  D116 

San  Rafael,  California  94903 


Texas  Instruments  Incorporated 
Personal  Computer  Division 
Post  Office  Box  10508 
Lubbock,  Texas  79408 


Follett  Library  Book  Company 
4506  Northwest  Highway 
Crystal  Lake,  Illinois  60014 


Mi  Hi  ken  Publishing 
1100  Research  Boulevard 
St.  Louis,  Missouri  63132 


The  Learning  Company 

4370  Alpine  Road 

Portola  Valley,  CA  94025 


Gamco  Industries,  Inc. 
Post  Office  Box  1862 
*"g  Spring,  Texas  79720 


Milton  Bradley  Company 

Education  Division 

443  Shaker  Road 

East  Longmeadow,  MA  01028 


3G  Company,  Inc. 
Route  3,  Box  28A 
Gaston,  Oregon  97119 


Graham-Dorian  Software  Systems 
211  North  Broadway 
Wichita,  Kansas  67202 


Prentke  Romich  Company 
RD  2,  Box  191 
Shreve,  Ohio  44676 


Versator  Computer 
Centurion  Industries,  Inc 
167  Constitution  Drive 
Menlo  Park,  CA  94025 


Zweig  Associates 
1 711  McGaw  Avenue 
Irvine,  California  92714 


Zygo  Industries,  Inc. 
3102  S.  W.  87th  Avenue 
Portland,  Oregon  97225 


Learning  $16/YR 

Subscription  Department 
1255  Portland  Place 
Boulder,  Colorado  80321 


Microcomputing 
Wayne  Green,  Inc 
80  Pine  Street 
Peterborough,  NH 


$25/YR 


03458 


Charles  Mann  &  Associates 
Microcomputer  Division 
7594  San  Remo  Trail 
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acoustic  coupler  —  an  attachment  [peripheral)  that  allows  a  computer  to  be  connected 
to  a  MODEM  so  that  it  can  send  and  receive  signals  to/from  another  computer 
over  a  telephone. 

ASCII  code  — (American  Standard  Code  for  Information  Interchange,  pronounced 
"ask-ee"),  a  standard  code  in  binary  form  for  letters,  numbers,  symbols,  and 
special  characters.  Most  micros  use  this  standard. 

authoring  program— program(s)  that  enable  a  person  to  develop  programs  on  a  com- 
puter by  using  common  English  instead  of  a  programming  language  such  as 
BASIC,  PASCAL,  etc. 

auto  start— a  start-up  feature  in  which  the  computer  automatically  "boots"  the  oper- 
ating system  and  begins  a  program  as  soon  as  the  system  is  turned  on. 

BASIC  — (Beginners  All-purpose  Symbolic  Instruction  Code),  the  most  common  com- 
puter language  for  microcomputers.  It  uses  common  words  and  math  symbols  to 
simplify  computer  programming. 

baud  — the  rate  at  which  any  device  (e.g.,  a  MODEM)  transfers  data  in  one  second. 
For  example,  many  MODEMs  are  rated  at  300  baud  — i.e.,  300  bits  per  second,  or 
approximately  30  characters  per  second. 

binary  numbers— a  number  system  that  uses  1's  and  0's.  As  a  "base  2"  system  (a  deci- 
mal system  is  base  10),  it  is  particularly  suitable  as  a  computer  code  since  the 
electric  switches  in  a  computer  can  only  be  "on"  (1)  or  "off"  (0). 

bit— a  binary  digit,  or  the  smallest  unit  of  information  that  is  manageable  by  a  com- 
puter (see  also  byte). 

boot— to  activate,  or  start  up  a  program  on  a  computer. 

buffer— a  memory  space  in  the  computer  where  data  are  temporarily  stored  during 
the  process  of  transferring  data  from  one  device  to  another.  For  example,  the 
computer  can  generate  records  much  faster  than  a  printer  can  print.  The  buffer 
will  store  records  while  they  await  their  turn  to  be  printed. 

bug— an  error  in  a  program. 
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byte  — a  series  of  bits  (binary  digits)  strung  together  to  represent  a  single  character 
(letter,  number,  or  symbol  in  "human"  language).  In  most  microcomputers,  1 
byte  =  8  bits  (see  also  bit). 

cassette  — a  magnetic  tape  on  which  information  from  a  computer  can  be  stored.  The 
stored  information  can  also  be  "loaded,"  or  run  back  into  the  computer. 

central  processing  unit— see  CPU 

character—  a  single  number,  letter,  or  symbol.  Microcomputers  usually  handle  charac- 
ters of  information  in  bits,  or  8  bits  strung  together  (byte)  — thousands  at  a  time. 

character  set— the  set  of  letters,  numbers,  symbols,  and  special  characters  that  a 
computer  can  generate  on  a  printer  or  CRT  without  special  programming.  These 
characters  are  built  into  the  computer  by  the  manufacturer. 

chip— a  tiny  flake  of  silicon  on  whose  surface  minute  electronic  circuitry  is  engraved. 

compiler  — a  program  that  is  used  by  the  computer  to  translate  a  high-level  language 
(e.g.,  PASCAL)  into  machine  code.  The  compiler  translates  the  entire  program 
before  it  is  executed  (see  interpreter). 

CP/M  — (Control  Program  for  Microcomputers),  a  standardized  operating  system 
which  allows  programs  developed  using  CP/M  to  be  run  on  various  computers. 

CPU— (central  processing  unit)  the  internal  part  of  the  computer  that  controls  all  of 
its  operations. 

CRT  — Cathode  Ray  Tube  or  video  monitor,  the  display  component  of  a  computer  (see 
also  monitor). 

data  base  management— program(s)  designed  to  structure  information  in  ways  that  it 
can  be  easily  retrieved  or  stored. 

debug— the  process  of  finding  one's  bug,  or  error  in  a  program. 

disk  drive— a  piece  of  equipment,  built  into  or  attached  to  a  computer,  that  allows 
information  to  be  recorded  on  or  read  from  a  disk. 

disk,  diskette— a  thin,  usually  flexible  disk  coated  with  magnetic  material.  Data  or 
programs  are  stored  on  a  disk. 

display  — a  method  of  putting  computer  information  into  visual  form.  TVs  (with  spe- 
cial adaptors)  and  monitors  are  display  devices. 

documentation— the  written  description  and  explanation  of  a  software  program. 
Documentation  may  be  in  printed  form;  it  also  may  be  within  the  program  itself. 
Documentation  allows  the  user  to  see  how  the  programmer  has  developed  the 
program. 

DOS  — (disk  operating  system)  a  collection  of  computer  programs  on  a  diskette  which 
control  the  selection,  movement,  and  processing  of  programs  and  data. 

execute— running  a  program. 

floppy  disk  — see  disk. 

FORTRAN  —  (FORmula  TRANslated),  a  computer  language  with  a  science  and  mathe- 
matical orientation,  not  commonly  used  for  classroom  programs. 

hard  copy— a  paper  printout  of  information  produced  by  a  computer  A  printer  pro- 
duces hard  copy. 

hardware  —  the  physical  part  of  a  computer;  mechanical  and  electronic  devices  which 
are  the  physical  parts  of  the  computer. 

input/output  —  input  is  information  sent  into  the  computer  (by  a  keyboard,  for  ex- 
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ample).  Output  communicates  the  results  of  the  computer's  work.  Input/output 
(I/O)  is  the  2-way  exchange  of  information  between  the  computer  and  its  external 
equipment. 

interface— any  circuit  that  allows  peripheral  devices  to  be  connected  to  the  com- 
puter. 

K,  Kilobyte  — 1,024  bytes.  K  stands  for  kilo,  or  1,000,  and  is  used  as  a  common  measure 
of  a  computer's  memory  capacity.  For  example,  16K  is  16,000  bytes  of  memory 
(the  computer  folk  just  round  off  1,024  bytes  to  1,000). 

keyboard  — a  typewriter-like  panel  of  letters,  numbers,  and  special  commands  used  to 
enter  information  into  a  computer. 

load  — to  send  a  program's  data  from  a  disk  or  cassette  into  a  computer.  A  computer 
user  "loads  a  program"  (see  also  save). 

machine  language  — the  internal  operation  language  of  a  computer  usually  written  in 
binary  (base  2),  octal  (base  8),  or  hexadecimal  (base  16)  code.  A  program  written  in 
machine  code  does  not  need  translation  by  the  computer  in  order  to  run;  thus,  it 
is  much  faster  than  BASIC  or  other  common  languages. 

memory  — a  grid  of  silicon  chips  that  store  a  computer's  information  (see  also  RAM 
and  ROM). 

menu  — a  list  of  choices  within  a  program  that  allows  the  computer  user  to  make 
selections.  Most  ready-made  programs  will  display  a  menu  at  the  start  of  the  pro- 
gram. 

microcomputer— a  small,  versatile  computer  whose  "intelligence"  is  a  silicon  chip. 
Microcomputers  usually  accommodate  one  user  at  a  time.  They  are  the  type  com- 
monly used  in  schools  or  as  personal  or  home  computers. 

MODEM  — (MOdulator-DEModulator),  an  attachment  {peripheral)  that  allows  a  com- 
puter to  communicate  with  another  computer  by  telephone.  The  MODEM 
changes  the  computer's  digital  information  to  aural  signals  and  back  again. 

monitor—  (1)  a  visual  display  of  a  computer's  information.  With  a  special  adaptor  (RF 
modulator),  standard  TVs  can  display  computer  information.  Some  monitors  are 
specially  manufactured  to  fit  a  certain  computer  (see  also  display).  (2)  a  program 
(called  a  monitor  program)  that  directs  the  operation  of  other  programs. 

peripheral  — equipment  that  can  be  attached  to  the  computer  to  enhance  its  capa- 
bilities (e.g.,  printer,  keyboard,  acoustic  coupler). 

PILOT  — (Program  Inquiry  Learning  or  Teaching),  an  authoring  language  with  a  few 
simple  commands.  Because  of  its  simplicity,  PILOT  can  be  used  by  students  very 
quickly;  teachers  also  find  it  valuable  for  developing  their  own  instructional  pro- 
grams. 

port— a  connection,  usually  on  the  back  of  the  computer,  by  which  the  machine  can 
communicate  with  other  devices.  Their  designation  as  serial  or  parallel  ports  simp- 
ly indicates  how  the  electronic  messages  are  transmitted. 

printer— a  piece  of  equipment  [peripheral)  that  produces  a  paper  copy  [hard  copy) 
of  a  computer's  information.  Impact,  thermal,  daisy  wheel,  and  letter-quality  are 
types  of  printers. 

program  — (1)  a  set  of  sequenced  instructions  that  tell  a  computer  what  to  do;  (2)  to 
prepare  the  set  of  instructions. 

RAM  — (random  access  memory)  any  computer  memory  which  allows  information  to 
be  stored  and  retrieved  by  the  user.  RAM  can  be  cleared  and  reprogrammed  by 
the  user,  as  needed.  It  generally  is  cleared  whenever  the  power  is  shut  off. 
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read  — the  process  of  retrieving  data  from  memory  or  a  cassette  or  diskette. 

ROM  — (read  only  memory)  the  computer's  internal  memory  which  stores  the  data  and 
instructions  it  needs  for  operation.  ROM  is  programmed  by  the  manufacturer  and 
is  not  ordinarily  accessible  to  the  user.  The  computer's  language  (generally 
BASIC)  usually  is  stored  in  ROM;  unlike  RAM,  ROM  is  not  erased  when  the  power 
is  shut  off. 

save— to  store  a  program  for  later  use.  The  computer  "saves"  data  — that  is,  records 
it  on  a  disk  or  cassette  (see  also  load). 

software— a  computer  program  or  set  of  instructions  used  on  hardware.  It  tells  the 
computer  what  to  do.  Software  may  be  obtained  commercially  or  by  program- 
ming directly  on  the  computer  itself. 

telecommunications— transmitting  information  between  one  computer  and  another 
in  a  different  place  — by  telephone,  satellite,  radio  waves,  optical  fibers,  and 
other  methods. 

word  processing—  using  a  computer  system  to  enter,  manipulate,  edit,  and  store  data. 
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computer-based  education  over  the  last  two  decades.  In  the  mid-1960s,  he 
conducted  a  major  assessment  of  computer  applications  in  education  for  the 
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the  accountability  movement,  where  he  provided  services  to  over  500  state  and 
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Network,  a  division  of  Education  TURNKEY  Systems,  which  continues  to  be 
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Over  the  last  two  decades,  Mr.  Blaschke  has  written  several  books  and 
published  numerous  articles  on  education  technology  in  Educational  Technology, 
Phi  Delta  Kappan ,  Classroom  Computer  News,  Education  Dealer  ,  and  other 
education  and  industry  trade  journals.  He  has  also  been  a  keynote  speaker  on 
various  topics  related  to  educational  technology  before  all  of  the  major 
education  associations  and  before  state  and  regional  conferences.  He  received 
his  A.B.  degree  from  Texas  A  &  M  University,  where  he  was  a  Rhodes  Scholar 
nominee,  in  1 963 1  and  his  Masters  Degree  in  Public  Administration  from  the  John 
F.  Kennedy  School  of  Government,  Harvard  University,  in  1965. 
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Alfred  Morin  directs  the  Microcomputer  Education  Applications  Network 
(MEAN),  a  division  of  Education  TURNKEY  Systems,  created  in  1978  to  facilitate 
the  development  and'  dissemination  of  microcomputer  applications  in  education. 
Mr.  Morin  is  recognized  as  a  leading  expert  in  microcomputer  applications  in 
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special  education  staff  which  helped  reduce  paperwork  and  free-up  valuable 
staff  time  in  implementing  the  requirements  of  P.L.  94-142.  Other  software 
projects  which  he  has  directed  include:  the  design  of  a  microcomputer-based, 
state-wide  reporting  system  for  residential  facilities  in  the  State  Department 
of  Education  in  Louisiana;  the  design  of  a  comprehensive  state  and  local 
reporting  system  for  the  Department  of  Education  in  West  Virginia;  the  design 
and  development  of  an  instructional  management  and  test  scoring  system  on 
microcomputers  for  the  Department  of  Education  in  Maryland;  and  other 
administrative  applications  of  a  more  varied  nature. 

In  addition  to  his  technical  knowledge  and  skills,  Mr.  Morin  brings  the 
practical  experience  of  a  classroom  teacher,  department  head,  and  building 
principal  to  this  project.  A  recipient  of  the  national  Teacher  of  the  Year 
Award,  Mr.  Morin  received  his  undergraduate  degree  from  the  New  Hampshire 
University  system  and  his  Masters  Degree  from  West  Virginia  University. 
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school  systems.  Previously,  he  was  Executive  Director  of  the  National 
Association  of  State  Boards  of  Education  and  Director  of  the  Education  Program 
of  the  National  Conference  of  State  Legislatures. 

Mr.  Wilken  has  worked  extensively  with  computers  and  computer  software 
since  the  mid-1960s.  While  with  the  National  Conference  of  State  Legislatures, 
he  directed  the  acquisition  and  installation  of  a  HP-3000  minicomputer  which 
was  used  primarily  for  the  analysis  of  state  data  bases  on  public  school 
finance  and  personnel.  More  recently,  he  has  written  widely  on  administrative 
applications  of  microcomputers  in  the  public  schools.  Mr.  Wilken's  special 
areas  of  interest  and  expertise  in  microcomputer  applications  are  data  base 
management,  word  processing,  and  statistical  analysis. 
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A  co-founder  of  The  Futures  Group,  Harold  Becker  serves  as  the  firm's 
Executive  Vice-President  and  Treasurer.  He  supervises  activities  for 
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and  policy  assessment.  Before  joining  TFG,  Mr.  Becker  was  a  senior  follow  of 
the  Institute  for  the  Future,  where  he  directed  a  number  of  projects  relating 
to  technology  assessment  and  methods  of  improving  planning  processes  on  the 
community  level. 

Prior  to  that  time,  Mr.  Becker  was  Director  of  NASA's  Advanced  Projects 
Office  and  Deputy  Director  of  Advanced  Systems  at  George  C.  Marshall  Space 
Flight  Center,  where  he  was  responsible  for  developing  goals  and  plans,  along 
with  specific  project  designs,  for  the  national  space  program.  He  is  extremely 
familiar  with  computer  and  telecommunications  technology  through  the  use  of 
satellites. 

Mr .  Becker  received  his  Master  of  Engineering  Degree  from  UCLA  and  his 
undergraduate  degree  from  Georgia  Institute  of  Technology  in  Aeronautical 
Engineering. 


Dr.  Alan  Hofmeister 
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Dr.  Alan  Hofmeister,  Dean  of  Graduate  Students  and  Vice  President  of 
Research  at  Utah  State  University,  brings  a  wealth  of  knowledge  and  expertise 
to  the  SLATE  team.  In  1983,  he  was  appointed  by  the  Governor  to  head  the 
State's  Commission  on  High  Technology  and  Computer  Literacy.  Dr.  Hofmeister 
has  provided  assistance  to  high-level  state  education  policy  makers  in  a  number 
of  western  states  of  the  last  few  years  and  was  instrumental  in  the  passage  of 
the  "computer  literacy  certification"  legislation  in  Utah  in  1982. 
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Dr.  Hofraeister  also  directs  the  Center  for  Exceptional  Children  at  Utah 
State,  which  is  heavily  involved  in  developing  education  courseware  and 
software  for  both  microcomputers  and  videodiscs  in  education.  Through  Project 
Sector,  funded  by  the  Utah  Department  of  Education,  he  and  his  staff  have 
developed  one  of  the  leading  courseware  evaluation,  review,  and  dissemination 
centers  in  the  country  and  provide  on-line  services  which  are  used  by  a  number 
of  states. 

In  addition  to'  directing  pioneering  efforts  in  software  development  for 
various  technologies,  Dr.  Hofmeister  has  published  widely  the  various  education 
research  and  development  journals  and  has  testified  before  several 
Congressional  committees  on  technology  applications  in  education  over  the  last 
decade. 


Michael  D.  Helmantoler 
Consultant 

Michael  Helmantoler  has  extensive  experience  in  courseware  development, 
marketing/distribution,  telecommunications  technology,  and  technology 
monitoring.  During  1982,  Mr.  Helmantoler  served  as  Education  Advisor  to 
Computerland  and  directed  marketing  and  related  services  for  Computerland' s 
Rockville  (Maryland)  project,  which  involved  assisting  LEAs  to  adopt  and 
utilize  hardware/courseware  packages,  and  provided  staff  orientation  and 
training,  and  installation.  Prior  to  that  time,  he  served  as  the  Director  of 
Congressional  Relations  for  the  National  Telecommunications  and  Information 
Administration,  U.  S.  Department  of  Commerce.  From  1979  to  1980,  as 
communications  specialist  for  the  U.  S.  House  of  Representatives  Committee  on 
Science  and  Technology,  Mr.  Helmantoler  scheduled  and  arranged  hearings  and 
demonstrations  on  computer  technology  and  compiled  and  analyzed  expert 
testimony  resulting  in  publications  from  the  Committee. 

For  the  American  Association  of  Community  and  Junior  Colleges  in  the  late 
1970s,  Mr.  Helmantoler  directed  a  national  clearinghouse  on  media  learning 
programs  (including  courseware),  conducted  educational  market  research,  and 
developed  a  national  catalogue  of  telecourses.  As  Instructional  Media  Manager 
for  West  Virginia  University,  Mr.  Helmantoler  was  involved  in  the  selection  of 
programs  on  courseware  for  the  West  Virginia  Educational  Telecomputing  Network, 
which  focused  on  teaching  data  processing  and  computer  literacy.  Prior  to  that 
time,  he  managed  the  design  of  instructional  materials  for  two-way  cable 
television  systems  at  Southern  Illinois  University. 

Mr.  Helmantoler  is  a  Doctoral  Candidate  in  Educational  Psychology  and 
Administration  at  West  Virginia  University.  He  received  his  Masters  Degree 
(1973)  and  Bachelor  of  Arts  Degree  (1971)  in  Communications  from  Brigham  Young 
University. 
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SLATE  ADVISORS 


Richard  J.  Casabonne 
Director  of  Marketing,  UNICOM 

Richard  Casabonne  is  Director  of  Marketing  for  UNICOM,  one  of  the  largest 
education  dealers  specializing  in  microcomputer  hardware  and  courseware  sales. 
In  addition,  UNICOM  also  develops  and  publishes  a  variety  of  administrative 
microcomputer  applications. 

In  addition  to  his  corporate  responsibilities,  Mr.  Casabonne  is  extremely 
active  in  several  trade  associations  such  as  NAVA,  where  he  presently  serves  as 
Chairman  of  the  Materials  Council,  which  is  involved  in  developing  policies, 
standards,  etc.  for  courseware  development.  He  is  also  a  member  of  the  Board 
of  Directors  of  and  consultant  to  TALMIS,  a  market  research  firm  which  provides 
linkages  between  courseware  developers  and  publishers.  As  a  former  librarian 
in  the  Boston  City  Public  Schools,  Mr.  Casabonne  is  also  very  active  in  the 
American  Library  Association  and  related  associations.  He  has  made 
presentations  to  major  education  conferences  and  before  trade  associations  such 
as  Association  of  Media  Producers,  ALA,  and  other  groups.  Mr.  Casabonne 
received  his  A.B.  Degree  from  Brown  University  in  Library  Science  Management, 
and  his  Master  of  Education  Degree  in  Instructional  Technology  from  Boston 
University.  He  is  presently  enrolled  in  the  doctoral  program  in  instructional 
technology  at  Boston  University. 


Dr.   Verne  A.  Duncan 

State  Superintendent  of  Public  Instruction,  Oregon 

Dr.  Duncan  has  been  the  Executive  Officer  of  the  State  Board  of  Education 
and  head  of  the  Oregon  Department  of  Education  since  November  1974,  when  he  was 
elected  to  that  position.  Prior  to  that  time,  he  served  as  Superintendent  of 
Clackamas  County  Intermediate  Education  District,  Superintendent  of  Schools  in 
Arco,  Idaho,  and  Assistant  Professor  of  Education  Administration  at  the 
University  of  Oregon.  Dr.  Duncan  is  very  active  in  professional  associations 
such  as  AASA,  CCSSO,  Phi  Delta  Kappan,  and  others.  He  is  also  a  former  member 
of  the  Idaho  House  of  Representatives  and  served  on  the  Board  of  Directors  for 
the  Agency  for  Instructional  Television.  Dr.  Duncan  received  his  Ph.D.  in 
Public  School  Administration  from  the  University  of  Oregon  in  1 968  and  his 
M.B.A.  in  Business  Administration  from  the  University  of  Portland  in  1976. 


Dr.  John  E.  Haugo 
President,  EduSystems,  Inc. 

Dr.  Haugo  served  as  Executive  Director  of  the  Minnesota  Educational 
Computing  Consortium  between  1975-80.   He  was  responsible  for  MECC  operations 
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—  an  annual  budget  of  $30  million  and  a  staff  of  925  members.  Prior  to 
joining  MECC,  he  was  Director  of  Information  Systems  for  the  Minnesota  State 
University  System.  He  coordinated  planning  and  implementation  of  the  first 
phase  of  the  state  university  two-hub  computer  network  and  supervised  the 
development  of  software  for  its  computerized  data  systems.  Dr.  Haugo  has 
served  at  the  LEA  level  as  an  Administrative  Assistant  to  the  Superintendent  in 
Hopkins,  Minnesota,  and  is  a  former  senior  high  school  math  teacher  and  coach. 
He  is  very  active  in  professional  associations  such  as  AASA,  AERA,  AEDS,  ACM, 
and  related  groups. 

As  President  of  EduSystems,  Dr.  Haugo  directed  several  major  development 
efforts  of  administrative  packages  (e.g.,  the  "School  Management  Program" 
marketed  by  SFN  Company) .  In  addition,  he  has  worked  extensively  with  state 
and  local  agencies  in  planning  for  the  effective  use  of  technology, 
particularly  administrative  and  information  systems.  Dr.  Haugo  received  his 
Ph.D.  in  Education  Administration  and  Quantitative  Methods  from  the  University 
of  Minnesota  in  1968. 


Kathleen  M.  Hurley 

Vice  President  of  Marketing,  Intentional  Educations,  Inc. 

Kathleen  Hurley,  Vice  President  of  Intentional  Education,  Inc.,  is 
responsible  for  marketing  the  software  development  services.  The  firm  has 
developed  a  number  of  software  packages  for  major  publishers,  including  The 
Bank  Street  Writer,  which  was  recently  described  in  Time  Magazine.  Prior  to 
joining  IEI,  Ms.  Hurley  was  Vice  President  for  Research  and  Product  Development 
at  Developmental  Learning  Materials,  one  of  the  first  publishers  to  develop 
courseware  products  for  education  and  particularly  the  special  education 
market. 

In  addition  to  her  corporate  responsibilities,  Ms.  Hurley  is  very  active 
in  NAVA,  where  she  serves  as  Vice  Chairman  of  the  Materials  Council;  she  is 
also  a  consultant  to  TALMIS  market  research  firm  which  links  courseware 
developers  to  publishers.  She  also  served  as  President  of  the  Association  of 
Special  Education  Technologists  and  the  Association  of  Media  Producers.  In 
addition,  she  publishers  Micro  Market  Examiner,  a  monthly  newsletter  for 
high-level  officials  within  the  courseware  development  publishing  industry. 

Ms.  Hurley  is  also  a  former  special  education  teacher  and  consultant  and 
has  worked  with  school  districts  in  New  Jersey  and  elsewhere.  She  received  her 
M.A.  in  1972  from  Jersey  City  College. 


Kathryn  Kleibacker 

Director,  CBS  Educational  and  Professional  Publishing 

Ms.  Kleibacker  is  responsible  for  exploration  and  development  of  new 
product  opportunities  in  electronic  publishing  for  CBS.  She  is  responsible  for 
programming  in  the  areas  of  microcomputers,  videotape,  videodisc,  and  cable 
satellite  for  Holt,  Rhinehart  and  Winston,  W.  B.  Saunders,  and  CBS 
International . 
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Prior  to  joining  CBS,  she  held  various  product  development  and  marketing 
management  positions  at  BSA  Educational  Media,  a  unit  of  CBS.  Prior  to  that 
time,  she  served  as  Associate  Editor  for  Doubleday  and  Company  and  their 
Educational  Media  Division. 

Ms.  Kleibacker  received  her  B.A.  in  Communications  from  California  State 
University  and  has  an  A.A.S.  in  Theater  and  Design  from  Bennett  College,  New 
York.  She  has  been  very  active  in  various  technology  related  professional 
associations  such  as  ASTD,  NAVA,  and  the  Association  of  Media  Producers. 


Jeffrey  C.  Locke 

Vice  President  of  Business  Development,  Bell  and  Howell 

As  Vice  President  of  Business  Development  for  the  Interactive 
Communications  Division  of  Bell  and  Howell,  Jeffrey  Locke  develops  business 
strategies  on  new  hardware  and  software  product  acquisition  and  management.  Of 
particular  emphasis  in  this  position  are  the  adaptation  of  new  computer 
magnetic  optical  and  video  technologies  to  training  and  education  systems. 
Previously,  Mr.  Locke  served  as  Manager  of  Strategic  Plans,  responsible  for  new 
business  ventures,  acquisitions,  etc.  for  Bell  and  Howell.  He  is  heavily 
involved  in  Bell  and  Howell  activities  related  to  satellite  communications,  the 
Bell  and  Howell  teleconference  system,  electronic  storage,  and  videodisc  and 
computer  video  interactive  training.  He  received  his  M.B.A.  from  the  Graduate 
School  of  Business,  University  of  Chicago,  and  A.B.  from  Dartmouth  College  in 
1970. 


Bodie  Marx 

Vice  President,  Milliken  Publishing  Company 

Bodie  Marx  is  currently  Vice  President  in  charge  of  the  Computer  Software 
Division  at  Milliken  Publishing  Company.  His  responsibilities  include 
marketing,  product  development  and  administration.  Since  1977,  when  Mr.  Marx 
started  the  Computer  Softare  Division  at  Milliken,  the  company  has  become  a 
major  publisher  of  K-12  educational  software  for  the  school  and  home  markets. 

Prior  to  joining  Milliken,  Mr.  Marx  taught  at  the  high  school  level  for 
five  years  after  graduating  with  high  honors  from  Yale  University  in  1972. 


>       Waldo  Bennett  Rose 
'  *  Ohio  State  Legislature 

Representative  Rose  currently  serves  as  Assistant  House  Minority  Leader 
and  Chairman  of  the  House  Republican  Policy  Committee  for  the  Ohio  State 
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Legislature.  He  is  considered  a  leading  legislative  specialist  in  state  budget 
matters,  school  finance,  and  taxation,  and  played  a  leadership  role  in  the 
enactment  of  the  Equal  Yield  School  Finance  Bill  reforming  Ohio's  aid  to 
primary  and  secondary  education  program. 

Representative  Rose  graduated  from  the  Princeton  Woodrow  Wilson  School  of 
Public  and  International  Affairs  in  1954  and  received  his  L.L.B.  from  Ohio 
State  University  College  of  Law  in  1969. 


George  N.  Smith 

Superintendent  of  Schools,  Mesa,  Arizona 

Dr.  George  Smith  has  served  as  Superintendent  of  Schools,  Mesa,  Arizona, 
since  1967.  He  has  been  recognized  by  various  national  associations  for  his 
achievement  in  that  innovative  school  district.  In  1981,  Dr.  Smith  also  served 
as  President  of  the  Arizona  State  Board  of  Education  and  was  recently  appointed 
to  the  National  Intergovernmental  Relations  Advisory  Council  by  the  President. 
He  is  very  active  in  AASA,  having  served  as  the  Chairman  of  the  Resolutions 
Committee  in  1982  and  on  numerous  other  AASA  committees  since  1960.  In 
addition,  he  has  served  in  numerous  official  capacities  for  the  National 
Association  of  State  Boards  of  Education  and  the  U.S.  Chamber  of  Commerce. 

A  former  teacher  and  district  principal,  Dr.  Smith  also  is  an  adjunct 
professor  at  Arizona  State  University,  where  he  received  his  Ed.D. 


John  0.  Whitney 

Chairman  of  the  Board,  Educational  Development  Corporation 

John  Whitney  is  presently  Chairman  of  the  Board  and  Chief  Executive 
Officer  of  EDC ,  which  markets  courseware  and  other  education  products  to 
elementary  and' secondary  schools  across  the  country.  The  firm  is  also  a  leader 
in  computer  scored,  basic  skills  testing.  During  the  late  1970's,  he  served  as 
Chairman  of  the  Board  of  New  Media  Marketing  Company  and  developed  innovative 
marketing  concepts  for  major  companies  such  as  CBS  Television.  He  was  also 
President  of  Pathmark  Division  of  Supermarkets  General  Corporation,  which 
grossed  a  billion  dollars  in  annual  sales. 

During  the  1960's,  Mr.  Whitney  was  Associate  Dean  of  Faculty  at  the 
Harvard  Business  School  and  lectured  on  business  administration  while 
developing  numerous  case  studies  on  market  research  and  creative  marketing 
strategies.  He  was  also  a  member  of  the  faculty  seminar  on  cognitive  studies 
at  the  Harvard  School  of  Cognitive  Studies  and  the  Kennedy  School  of  Politics. 
Following  undergraduate  studies  at  Texas  A  &  M  University  and  the  University  of 
Tulsa,  Mr.  Whitney  graduated  from  the  Graduate  School  of  Business  of  the 
Advanced  Management  Program  at  Harvard  in  1966. 
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£   Education  TURNKEY  Systems,  Inc. 


256   NORTH   WASHINGTON   STREET 
FALLS   CHURCH.   VIRGINIA   22046-4549 


CORPORATE  CAPABILITIES 


Education  TURNKEY  Systems,  Inc.  has  provided  a  variety  of  services  to 
Federal,  State  and  local  education  and  other  governmental  agencies  over  the 
last  12  years.  Having  initially  focused  on  the  area  of  incentive-based 
accountability  in  education,  the  firm  has  expanded  its  corporate  capabilities 
extensively  over  the  last  decade  as  summarized  below.  In  addition,  the  TURNKEY 
concept  has  also  broadened  from  the  development  of  technology-based  programs 
which  could  be  "turnkeyed"  over  to  the  LEAs  to  the  development  of  evaluation 
models,  information  systems  and  other  model  and  skill  development  efforts. 
Moreover,  as  such  expansion  has  occurred,  the  problem-solving  philosophy  of  the 
firm  remains:  to  "put  itself  out  of  business"  by  helping  clients  develop  their 
own  problem-solving  capabilities.  We  find  this  philosophy  rather  unique  among 
education  and  other  consulting  firms. 

The  management  and  organizational  structure  of  TURNKEY  is  also  influenced 
by  the  above  philosophy  in  that  each  project  is  managed  by  a  Special  Projects 
Office  (SPO).  Based  on  their  experience  and  capabilities,  individuals  are 
assigned  to  the  SPO  team  with  one  individual  clearly  designated  as  the  Project 
Director.  Moreover,  the  Project  Director  is  the  individual  who  was 'responsible 
for  developing  the  proposal,  a  procedure  which  we  have  found  ensures  a  high 
level  of  individual  commitment  and  accountability  for  results.  Quality 
assurance  is  the  backbone  of  TURNKEY  management,  reflected  in  techniques 
ranging  from  task  assignment  procedures  to  high  level  corporate  review  of  ar.y 
proposal  or  report  submitted  to  a  potential  client  or  agency.  As  a  result, 
TURNKEY  has  never  submitted  a  report  which  was  late  nor  "turned  down"  —  nor 
has  it  ever  incurred  a  cost  overrun  within  a  given  scope  of  work. 


-   IN  THE  WASHINGTON.  D    C     METROPOLITAN  AREA 


Service  Capabilities 


As  the  project  descriptions  indicate,  TURNKEY  has  developed  an  in-depth 
capability  for  providing  services  in  a  wide  range  of  areas,  some  of  which  are 
highlighted  below. 

Research,  Evaluation  and  Development 

Using  the  multidisciplinary  skills  of  its  staff,  TURNKEY  has  conducted  a 
number  of  applied  and  basic  research  education  projects  ranging  from  pre-school 
education  programs  to  systems  for  the  handicapped.  Staff  members  also  have 
considerable  research  experience  in  areas  outside  education,  ranging  from 
manpower  training  to  research  on  national  R&D  programs  to  the  conversion  of 
defense  technology  to  civilian  applications.  Key  staff  members  have  testified 
before  Presidential  Science  Advisory  Committees  and  Congress  and  have  drafted 
Presidential  Commission  Reports. 

TURNKEY  has  gained  national  prominence  in  the  area  of  cost  effectiveness 
analysis,  building  upon  the  computer-based  Cost  Ed  Model  which  has  been  refined 
since  1970.  This  model  has  unique  "trade-off"  and  sensitivity  analysis 
capabilities  and  has  been  used  in  a  variety  of  projects  ranging  from  simulation 
of  projected  costs  of  instructional  programs  varying  in  degrees  of  capital 
intensity  to  the  costs  savings  of  year-round  schools.  More  recently,  the  Cost 
Ed  methodology  has  been  meshed  with  an  "effectiveness"  component,  as  applied  in 
the  Michigan  Cost  Effectiveness  Study  of  Compensatory  Education.  The  findings 
in  this  study  (e.g.,  that  resources  are  highly  correlated  to  student 
performance)  can  be  attributed  to  the  discriminatory  power  of  the  Model. 
TURNKEY  has  conducted  cost-effectiveness  or  economic  analyses  of  over  215 
programs  in  over  160  school  districts  over  the  last  ten  years. 

More  recently,  TURNKEY  conducted  the  analysis  for  the  NIE  Study  of 
Instructional  Dimensions,  a  $2  million  project  designed  to  assess  the  effects 
of  individualization.   Several  unique  types  of  analyses  were  conducted, 
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including  decoding  of  classroom  videotapes,  curriculum  analysis  to  determine 
overlap,  interest  level,  and  other  factors,  and  synthesis  of  the  data  to  which 
"commonality"  and  other  types  of  sophisticated  analytical  treatments  were 
applied.  TURNKEY  has  conducted  a  variety  of  evaluation  activities,  ranging 
from  career  education  to  compensatory  education  to  vocational  education,  for 
several  Federal  agencies,  more  than  10  SEAs  and  approximately  50  LEAs. 

In  addition  to  evaluation  activities,  TURNKEY  staff  members  have  conducted 
numerous  education  program  audits  of  local  and  state-wide  programs.  Staff 
member  Alfred  Morin  developed  the  official  USOE  Handbook  on  Program  Auditing 
and  conducted  numerous  National  Institutes  during  the  early  seventies  on  this 
topic.  Again,  the  areas  in  which  these  program  audits  have  been  applied  have 
ranged  from  career  education  to  bilingual  education. 

While  TURNKEY  has  been  involved  in  numerous  developmental  activities,  two 
appear  to  be  relatively  unique.  A  Special  Management  Evaluations  System 
(SPEMS)  was  developed  for  the  San  Antonio  Independent  School  District  where  30 
percent  of  the  total  district  funding  came  from  Federal  and  State  sources  as 
special  projects.  This  Model  is  widely  used  throughout  the  country  at  the 
present  time.  More  recently,  TURNKEY  developed  for  the  U.S.  Office  of 
Education  a  planning,  management  and  evaluation  system  for  assessing 
productivity  and  impact  of  cooperative  education  programs  at  both  the  secondary 
and  post-secondary  levels.  Other  activities  have  involved  the  development  of 
numerous  computer  programs  for  research  applications  and  the  development  of 
numerous  handbooks  and  guides  to  be  used  by  project  directors  and  evaluators, 
including  a  policy  manual  for  ESEA  Title  I. 

Program  Planning  and  Management 

In  the  recent  past,  TURNKEY  was  responsible  for  managing  several  large 
scale  Federal  experimental  efforts.  In  1971-72,  it  managed  the  $10  million  0E0 
Performance  Contract  Experiment.  Shortly  thereafter,  TURNKEY  was  hired  to 
manage  the  USOE  Project  in  the  Use  of  Incentives.  These  two  projects  involved 
25  school  districts  in  15  states  and  6  outside  groups. 
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A  number   of  program   planning   activities   have  been   undertaken  by  TURNKEY   in 
the  recent   past   including: 


the  development  of  a  number  of  instructional  management  systems 
designed   to  individualize   instruction   in  Title   I   programs; 

the  planning  of  a  State-wide  Chapter  3  Accountability  Program  for 
Michigan,    involving  over   150  LEAs   and   costing   over  $25   million   dollars; 

the  planning  and  design  of  several  large  scale  national  studies  such  as 
the  NIE  Study  of  Instructional  Dimensions  reported  to  Congress  by  NIE 
on  September  30,    1977; 

the  development  of  state-wide  plans  on  competency-based  testing, 
reading   improvements,    and   education  costs/financing; 

the  planning  and  development  of  the  basic  skills  and  GED  programs  for 
disadvantaged   veterans  entering   college. 


Training   and  Technical   Assistance 

Since  its  inception,  TURNKEY  has  provided  training  and  technical 
assistance  services  to  approximately  226  LEAs  and  42  SEAs  in  a  variety  of 
areas.  During  the  early  '70s  technical  assistance  was  provided  to  70  Michigan 
LEAs  to  assist  in  the  implementation  of  the  "Chapter  3"  Performance 
Pact/ Accountability  Model.  TURNKEY  staff  has  also  provided  technical  assistance 
to  developing  countries,  particularly  in  Latin  America  (through  AID),  and  to 
numerous  Federal  agencies  such  as  ED,  DHHS,  DOD,  DOL,  and  the  Executive  Office 
of  the  President.  Technical  assistance  has  been  provided  to  over  100  LEAs  in  a 
number   of  areas   including   cost-effectiveness   analysis. 

The  range  of  training  services  has  also  varied  indicating  the  staff 
capabilities  within  TURNKEY:  (a)  conduct  of  seminars  on  Non-Verbal 
Communications  Skills  for  Title  I  teachers;  (b)  training  to  implement 
individualized  structural  programs;  (c)  training  of  over  120  Directors  of 
Federal  programs  on  Special  Project  Management  and  Evaluation;  (d)  conduct  of 
national  and  state-wide  Education  Program  Audit  Institutes;  (e)  numerous 
state-wide   compensatory   education   workshops    for    administrators. 
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Organization  Development/Case  Study  Methodology 

Building  upon  the  strengths  of  key  staff  members,  TURNKEY  recently  has 
provided  a  number  of  services  related  to  organizational  development  and 
governmental  reorganization.  In  1977,  TURNKEY  was  awarded  a  contract  by 
BEH/USOE  to  identify  exemplary  state-wide  information  systems  which  could  be 
used  to  implement  P.L.  94-142.  TURNKEY  assessed  the  SSIS  used  by  the  Maryland 
SEA  and  recommended  several  organizational  activities  to  improve  its 
implementation.  TURNKEY  staff  has  also  conducted  "functional  reviews"  within 
large  divisions  within  DOD  and  0E0  to  improve  the  management  and  implementation 
of  research,  development,  and  dissemination  activities  in  education  technology 
and  other  areas.  A  previous  study  of  the  Administration  of  ESEA  Title  I 
conducted  by  TURNKEY  reported  on  a  number  of  dysfunctional  elements  within 
administrative  structure  and  made  recommendations  which  have  been  incorporated 
into  a  number  of  legislative  reforms.  In  addition,  TURNKEY  assisted  SEAs  in 
creating  divisions  related  to  research,  evaluation,  education  program  auditing, 
and  in  monitoring  numerous  operational  programs. 

In  1977,  TURNKEY  was  awarded  the  contract  to  conduct  the  national  case 
study  of  the  implementation  of  P.L.  94-142  (EAH) .  The  Implementation  Model  and 
Study  Design  have  been  recognized  nationally  as  a  new  case  study  methodology 
with  significant  policy  research  implications  for  the  assessment  of  Federal  aid' 
to  education.  In  1980,  TURNKEY  applied  the  model  in  assessing  the  impact  of 
P.L.  94-142  upon  SEAs.  Findings  and  recommendations  from  this  study  were  used 
in  revising  the  regulations  for  P.L.  94-142.  Based  on  initial  success,  the 
National  Conference  of  State  Legislatures  asked  TURNKEY  to  apply  the  model 
recently  in  a  study  of  state  agency  coordination  of  services  for  the 
handicapped.  More  recently,  the  model  was  used  in  establishing  a  state" and 
local  coordination  structure  for  over  3,500  residential  handicapped  placements 
in  the  state  of  Maryland. 
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Policy  Research  and  Analysis 

Over  the  last  decade,  key  staff  have  been  involved  in  a  number  of  high 
level  policy  studies,  including  drafting  a  Presidential  Commission  and  a  number 
of  "White  Papers."  One  of  the  first  activities  undertaken  by  TURNKEY  was  the 
development  of  the  "White  House  Paper  on  Accountability"  in  1969,  prepared  for 
USOE  and  the  Office  of  the  Domestic  Counselor.  Many  of  the  recommendations  in 
this  report  appeared  in  the  President's  Education  Message  of  1970. 
Subsequently,  TURNKEY  was  hired  to  design  the  overall  policies  and  procedures 
for  the  Michigan  Accountability  Model  and  Chapter  3  Program.  Over  the  last  12 
years,  policy,  research  and  analysis  have  focused  upon  areas  such  as 
accountability,  program  auditing,  performance  contracting,  education  for  the 
handicapped,  implementation  of  new  legislation  and  related  areas.  Based  on 
TURNKEY  findings  in  these  areas,  a  number  of  pieces  of  legislation  and 
Executive  Orders  have  evolved. 

Microcomputer  Software  Dissemination  and  Development 

While  TURNKEY  has  developed  a  number  of  software  applications  for 
computers  over  the  last  decade,  most  have  related  to  the  conduct  of  economic  or 
specific  analyses  used  in  Federal  and  state  evaluations.  In  1978,  TURNKEY 
developed  a  rather  expansive  software  development  capability  for  minicomputer 
and  microcomputer  applications  in  education.  Under  contract  to  local  education 
agenci.es.,-  .stat-e  education  agencies,  and  with  Federal  support,  TURNKEY  is 
developing  several  Software  packages  primarily  for  microcomputer  applications, 
both  administrative  and  instructional.  TURNKEY  staff  members  bring  over  20 
years  .experience  in  directing  or  developing  computer-based  education  software 
applications. 

In  addition,  in  1978,  TURNKEY  formed  the  Microcomputer  Education 
Applications  Network  (MEAN),  which  is  designed  to  facilitate  the  development  of 
software  and  its  subsequent  dissemination.  Users  get  discounts  and  developers 
receive  royalties  for  well-documented  and  useful  software  applications.  MEAN 
also  conducts  contract  software  development,  directly  or  on  a  subscription 
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basis.  MEAN  has  over  3,000  members,  of  which  approximately  500  are  developing 
various  software  applications,  which  eventually  could  be  disseminated.  Through 
MEAN,  proposals  have  been  submitted  to  Federal  and  state  agencies  to  develop, 
convert,  validate  and  field  test  software  applications  related  to  special 
education  and  to  basic  skills  instruction.  Such  a  vehicle  eprovides  a  low  cost, 
yet  effective,  mechanism  for  development  and  conversion,  as  well  as  effective 
dissemination  by  having  users/developers  involved  in  field  testing  and 
adaptation.  '•  '  ' 

The  types  of  software  packages  developed  by  TURNKEY/MEAN  include: 

•  Sp  Ed  Read  and  Math,  which  is  an  individualized  test  generation,  drill, 
and  scoring  program  which  keys  items  to  objectives  to  reference" 
materials  (Apple  II,  North  Star ,'  TRS-80) ;  ..  -  ,  ■ 

•  Modularized  Student  Management  System  (MSMS),  consisting  of  eleven 
modules  ranging  from  test-scoring  to  local  networking  to  statistical 
analysis  (Apple  II). 

•  Program  Budget/Monitor,  which  is  a  system  for  collecting,  compiling, 
and  reporting  financial  information  on  up  to  27  education  programs 
(Apple  II  and  hard  disc).  ,  -  -  ■-■  ::/„r,\ 

In  addition  to  development  activities,  MEAN  has  provided  workshops  and'  . 
seminars  on  microcomputer  applications  for  state  and  local  agencies.   :For  .: 
example,  during  the  1931-82  school  year,  MEAN  trained  4,-700  .-state  and  local'  c 
administrators  on  microcomputer  applications  in  education.   MEAN  also  has.  - 
managed  or  assisted  in  the  design  of  high  technology  programs  and  exhibits  for^v 
associations  such  as  CEC  and  NASDSE.   MEAN  operates  several  bulletin. boards  on 
technology  on  SpecialNet.  Building  upon  technical  expertise,  practical  school" 
experience,  and  research  findings,  TURNKEY  staff  members  provide  a  unique, 
capability  and  resource  for  LEAs  and  SEAs  across  the  country. 

Electronic  Learning  Technology  Transfer  .  •  -  .     -'  '    "-  •  -' 

During  the  past  three  years,  TURNKEY  has  been  asked  by  a  number  of  Federal-' 
and  state  education  agencies  to  provide  services  related  to  technology  planning 
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and  transfer,  building  upon  the  unique  experience  TURNKEY  staff  gained  through 
MEAN  and  related  activities.  In  October  1981,  TURNKEY  was  awarded  a  Department 
of  Education  contract  to  assist  LEAs  in  their  adoption  of  microcomputer, 
videodisc,  telecommunications  and  communication  aids  technologies  for 
application  in  special  education.  In  addition  to  developing  scenarios  on  each 
of  these  technology  families,  which  were  based  largely  on  interviews  with 
officials  in  over  100  firms,  TURNKEY  also  conducted  workshops  for  93  LEAs  in 
which  preconditions  for  effective  use  of  these  technologies  were  identified. 
Based  upon  technology  advances  and  barriers,  TURNKEY  recommended  a  variety  of 
Federal  intervention  strategies  which  are  being  considered  and  implemented  by 
ED/SEP.  In  1982,  the  firm  was  awarded  a  contract  to  identify  and  assess 
critical  issues  in  technology  advances,  for  the  ED/SEP  Marketing  Program  «for 
Special  "Education'.  "Specif  ically ,  ■■  "TURNKEY  is  making  recommendations  to 
facilitate  special  education  software  development  and  distribution  and  to 
assess  alternative . ways  of  increasing; interaction  between  "software ; developers 
and  potential  commercial  distributors/publishers.  One  technique  already 
implemented  is  the  use  of  an  electronic  mail/bulletin  board  system  as  ah 
information  exchange  medium. 


In  October  1 982, "- TURNKEY  was. awarded  a  contract  to  operate  Project  SLATE, 
which  is  designed  to  provide  technical  assistance  through  workshops,  electronic  ' 
mail,  and  on-site  assistance  to  high-level  State  policy  makers  in  education,'.' 
including  state  legislators,  to  assist  them  in  planning  for  the  effective  use 
of  technology.  In  this  project,  TURNKEY  staff  has  identified  exemplary 
planning  practices  and  .models  and  has  converted  this  information,  as  well  as 
other  planning  related  information,  to  data  bases  which  are  communicated 
through  the-  SLATE  bulletin  board  system  -to  high-level  poicy  makers  throughout 
the  country.  A  primary  focus  of  Project  SLATE  is  the  assessment  of  alternative 
strategies  for  developing/acquiring  and  distributing  software/courseware  to 
users  within  the  states.         .   , 
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THE  FUTURES  GROUP: 

76  Eastern  Boulevard,  Glastonbury,     CT    06033    (203)    633-3501 


The  Futures  Group  is  a  private  research  and  consulting  firm  specializing  in 
technology  assessment,  marketing  studies,  and  policy  analysis.  The  company  is 
recognized  both  in  the  United  States  and  abroad  as  a  leader  in  developing  methods 
of  policy  analysis  and  impact  assessment  and  in  performing  studies  using  those 
techniques  for  both  government  and  industry.  This  work  is  conducted  for  U.S* 
government  agencies,  private  industrial  clients,  other  consulting  organizations,  and 
foundations  and  universities.  The  Futures  Group  has  worked  for  more  than 
500  clients  on  a  wide  variety  of  topics  including  the  future  of  the  labor  force, 
demand  for  financial  services,  new  computer  information  services,  geothermal 
energy  resource  development,  the  future  of  urban  transportation,  analysis  of 
automobile  manufacturers'  decision  processes,  and  the  socioeconomic  impact  of 
various  new  technologies. 

To  develop  forecasts  describing  a  range  of  possibilities  about  the  future,  The 
Futures  Group  first  examines  factual  data  and  informed  judgments  on  potentially 
influential  economic,  technological,  political  and  social  trends.  It  then  integrates 
that  information  with  computer-based  models  simulating  historical  and  current 
environments.  The  forecasts  are  used  to  study  "what  if"  questions  and  to  design 
effective  policies  and  strategies.  ,v  .  >'• 

In  many  of  its  studies  and  planning  sessions  to  help  organizations  improve 
decisionmaking  or  refine  research  techniques  and  results,  The  Futures  Group  uses  - 
the  CONSENSOR™,  a  conference-room  voting  machine.  The  CONSENSOR  is. a 
decisionmaking  tool  that  functions  as  an  aid  in  the  determination  of  group 
consensus.  It  facilitates  anonymous,  weighted  voting  and  automatically  averages  a 
group's  many  shades  of  opinion  while  taking  into  account  the  feelings  of  confidence 
each  person  has  in  his  own  opinion.  It  enables  each  participant  to  express  not  only 
subtle  changes  in  personal  opinion,  but  also  the  various  levels  of  confidence  or 
conviction  that  support  those  opinions  and  even  self-assessed  qualification  to  vote 
on  any  given  subject.  In  addition,  this  system  enables  each  individual  to  participate 
fully  and  anonymously. 


